Determinants of Rural Food Security and  Child Nutrition:  The Case Study of Gubalafto District of Amhara Regional State, Ethiopia by Goshu, Mohammed Teshome
 Determinants of Rural Food Security and  
Child Nutrition: 
 
The Case Study of Gubalafto District of Amhara Regional State, Ethiopia 
 
 
Thesis  
Submitted for the Award of  
Doctor of Philosophy  
in  
Economics 
 
 
By 
Mohammed Teshome Goshu 
 
 
Under the Supervision of 
Dr. Dastgir Alam 
 
 
Department of Economics  
Aligarh Muslim University 
Aligarh, India  
2016 
i 
 
CANDIDATE’S DECLARATION 
  
I, Mohammed Teshome Goshu, Department of Economics certify that the 
work embodied in this Ph.D. thesis is my own bonafide work carried out by me 
under the supervision of Dr. Dastgir Alam at Department of Economics, 
Aligarh Muslim University, Aligarh. The matter embodied in this Ph.D. thesis 
has not been submitted for the award of any other degree. 
  
I declare that I have faithfully acknowledged, given credit to and referred to the 
researchers wherever their works have been cited in the text and body of the 
thesis. I further certify that I have not willfully lifted up some other’s work, 
para, text, data, result, etc. reported in the journals, books, magazines, reports, 
dissertations, theses, etc., or available at websites and included them in this 
Ph.D. thesis and cited as my own work. 
 
 
 
Date……………..………. (Signature of the candidate) 
                                                                       Mohammed Teshome Goshu 
_______________________________________________________________ 
Certificate from the Supervisor 
This is to certify that the above statement made by the candidate is correct to 
the best of my knowledge. 
 
 
 Signature of the Supervisor 
 Dr. Dastgir Alam 
 Asst. Professor, Department of Economics 
 Aligarh Muslim University, Aligarh, India 
 
 
(Signature of the Chairman of the Department with Seal) 
iv 
 
Acknowledgement 
All praise and thanks be to Almighty Allah, the lord and creator of this universe whose 
power and glory accomplish all good things. I feel great pleasure on the accomplishment 
of this thesis for the award of Doctor of Philosophy degree in Economics, which is all due 
to Allah. 
This thesis and my entire Ph.D. study would not have been possible without enormous 
forms of support, guidance and valuable suggestions from individuals and institutions. It 
is an honour for me to thank them. I wish to acknowledge my supervisor Dr. Dastgir 
Alam, assistant professor, Department of Economics, Aligarh Muslim University for his 
invaluable assistance, guidance, and suggestions throughout the study. His brotherly 
approach, encouragement, critical comments, and persistent guidance and supervision 
made this thesis possible and my entire Ph.D. study. All other errors and faults are mine.  
I express my deep sense of gratitude to Prof. Nisar Ahmed Khan, Chairman of 
Department Economics, Prof. Abdul Wahab, Prof. Ashok Mittal, Prof. (Mrs.) Nighat 
Ahmed, Prof. Izhar Ahmed, Prof. S. Noman Ahmed, Prof. Md Abdus Salam, Prof. S.M. 
Jawad Akhtar, Prof. Shehroz Alam Rizvi, Prof. Md Tarique, Dr. Mohd Asif, Dr. Mohd 
Azam Khan, Dr. Jamil Ahmad, Dr. Md.Firdos Ahmad and Dr (Mrs.) Shahina Perween, 
Department of Economics, Aligarh Muslim University for their support, great hospitality, 
fatherly and motherly approach in my course and research works in the department.  
 
I would like to express my deepest gratitude to Ethiopian Ministry of Education for 
offering me a scholarship to pursue my Ph.D. in Economics. I am grateful to Samara 
University for granting me a study leave to undertake my study. I wish also to thank 
Department of Economics, Aligarh Muslin University, Aligarh for admitting me in the 
doctoral programme. 
  
It is a pleasure to express my gratitude from the bottom of my heart to research scholars 
of Department of Economics. I am especially grateful to sahib and bhai Mr. Sajad 
Hussain, Mr. Safdar Ali, Mr. Mohd Murtaza, Mr. Meer Hasan, Mr. Meraj Alam, Mr. 
Abdullah Khan, Mr. Zafar Iqubal and Mr. Sharif Hossain. Your encouragement, support, 
love, friendship and hospitality especially your chaiwala jokes, funs and social and 
political discussions made my stay in Aligarh joyful and successful. Bahutt Bahutt 
Shukriya! 
 
v 
 
I want to express my special thanks to Mr. Ahmed Aredu, socio-economic expert in 
Gubalafto district administration office; Mr. Mulugeta, evaluation and monitoring expert 
at North Wollo food security and safety net coordination office and Mr. Ashneafi, food 
and safety net programme coordinator of Gubalafto district for their selfless assistance in 
field survey and secondary data collection in Gubalafto district.  I would like to thank all 
of the residents of Gubalafto district who welcomed me and cooperated by agreeing to be 
interviewed and allowed their children to be measured for anthropometric indicators. My 
gratitude also goes to North Wollo food security coordinator office and Gubalafto district 
rural and agriculture office staffs for granting me necessary documents and materials. I 
am also thankful for Mr. Solomon Melku, my colleague since my high school and Mr. 
Farouq for their support in proofreading my thesis.   
I owe my innermost thanks to Umu Selman (Melat Ayalew) and our son Selman 
Mohammed for their patience. I especially owe thanks to Umu Selman’s family in 
shouldering the great responsibility of rearing, caring and loving our son while we are 
engaged in full study.   
Lastly, but not least, my special thanks for Mr. Ghazenfar Ali (Stenographer) and Mr. 
Aqeel Ahmad (UDC), Department of Economics; and Viqarul Mulk (VM) Hall staffs and 
residents for their encouragement, moral support and great affection they showed me 
during my stay at VM Hall for the last 3 years. I am proud of to be alumni of VM hall. I 
also express my thanks and wishes for my Bangladesh room partner Dr. Saleh Islam and 
Asif Ali for their moral support, friendship, love and entertainment.   
 
My educational goal including this thesis would not have been possible without enormous 
amounts of love and encouragement from my beloved family. I would like to express my 
heartfelt thanks and appreciation to my mother Lubaba Muhie and my sister Zahara 
Teshome for their patience, generosity and support. I am truly grateful to my sister Zahara 
for her endless encouragement and support in managing the overall situation of our 
family. I dedicate this thesis to them. You deserve it! 
Table of Contents 
Contents                                                                                                                pages  
Certificates                                                                                                                                i 
Acknowledgment                                                                                                                     iv  
Table of Contents                                                                                                                     vi 
List of Tables                                                                                                                            ix 
List of Figures                                                                                                                         xii 
List of Appendixes                                                                                                                 xiii 
Acronyms                                                                                                                               xiv  
 
Chapter One: Introduction  
1.1. Background of the Study 1 
1.2. Statement of the Problem 3 
1.3. Objectives of the Study 8 
1.4. Hypotheses of the Study 8 
1.5. Significance of the Study 9 
1.6. Scope and Limitations of the Study 9 
1.7. Organization of the Thesis 10 
 
Chapter Two: Review of Literature  
2.1. Food Security: Concepts and Definitions 12 
2.2. Dimensions of Food Security 14 
2.2.1. Food Availability 14 
2.2.2. Food Access 14 
2.2.3. Food Utilization 15 
2.2.4. Stability 15 
2.3. Indicators of Food Security 15 
2.5. Vulnerability and Resilience to Food Security 17 
2.6. Empirical Evidences 19 
2.6.1. Determinants of Household Food Security 19 
2.6.2. Determinants of Child Nutrition 27 
2.6.3. Determinants of Household Resilience to Food Security 34 
 
Chapter Three: Description of the Study Area and Methodology  
 
3.1. Description of the Study Area 37 
3.1.1. North Wollo Zone 37 
3.1.2. Gubalafto District 38 
3.1.2.1. Location 38 
3.1.2.2. Topography and Climate 39 
3.1.2.3. Geology and Soil 40 
3.1.2.4. Population 40 
3.1.2.5. Livelihood and Food Security in North Wollo and Gubalafto 40 
3.2. Methodology 43 
3.2.1. Data Source and Collection 43 
3.2.2. Sample Design 44 
3.2.3. Method of Data Analysis 45 
3.2.4. Measuring Household Food Security Status 46 
3.2.4.1. Direct Calorie Intake 46 
vi  
3.2.4.2. Household Food Insecurity Access Scale (HFIAS) 48 
3.2.4.3. Food Consumption Score (FCS) 50 
3.2.4.4. Coping Strategy Index (CSI) 51 
3.2.5. Measurement of Child Nutritional Status 51 
3.2.5.1. Height-for-Age (HAZ): Stunting 54 
3.2.5.2. Weight-for-Height (WHZ): Wasting 54 
3.2.5.3. Weight-for-Age (WAZ): Underweight 54 
3.2.6. Estimation of Determinants of Rural Household Food Security and Child Nutrition 55 
3.2.7. Measurement of Household Resilience to Food Security 59 
 
Chapter Four: Determinants of Rural Household Food Security  
 
4.1. Introduction                                                                                                                                       64 
4.2. Descriptive Analysis 64 
4.2.1. Profiles of Food Security in Gubalafto District 64 
4.2.1.1. Food Security Status Based on DCI 64 
4.2.1.2. Food Security Status Based on HFIAS 66 
4.2.1.3. Food Security Status Based on FCS 68 
4.2.1.4. Food Security Status Based on CSI 71 
4.2.2. Correlations between Food Security Indicators 73 
4.2.3. Cross-Classification between Food Security Indicators 74 
4.2.4. Level of Consumption, HFIAS, FCS, and CSI and Food Security Status 77 
4.2.5. Household Demographic Characteristics and Food Security 78 
4.2.5.1. Gender and Food Security 78 
4.2.5.2. Age, Dependency and Food Security 79 
4.2.5.3. Household Size and Food Security 80 
4.2.5.4. Marital Status and Food Security 81 
4.2.5.5. Religion and Food Security 82 
4.2.5.6. Education and Food Security Status 83 
4.2.6. Livelihood Zones and Food Security 84 
4.2.7. Household‘s Agricultural Assets and Food Security 85 
4.2.8. Household‘s Non Agricultural Assets and Food Security 87 
4.2.9. Housing, Living Condition and Food Security 90 
4.2.10.  Health and Food Security 97 
4.2.11.  Agricultural Input, Technology and Food Security 101 
4.2.12.  Loan, Saving and Food Security 105 
4.2.13.  Expenditure and Food Security Status 109 
4.2.13.1. Share of Food Expenditure and Food Security Status 111 
4.2.13.2. Expenditure Inequality 114 
4.2.14. Seasonality and Food Security 115 
4.2.15. Perception of Food Insecurity/Shortage 117 
4.2.16. Shocks and Food Security 120 
4.2.17. Access to Basic Social Services and Food Security 123 
4.2.18. Programme Participation and Food Security 124 
4.2.19. Social Capital and Food Security 129 
4.3. Econometric Analysis of Determinants of Rural Household Food Security 130 
4.3.1. Sample Size 131 
4.3.2. Model Specification 131 
4.3.3. Predictive Power of the Model 132 
4.3.4. Goodness of Fit 133 
4.3.5. Multicolinearity 134 
4.3.6. Logit Regression Result 134 
vii  
Chapter Five: Determinants of Rural Child Nutrition  
 
5.1. Introduction                                                                                                                                     139 
5.2. Chronic Malnutrition (Stunting) 142 
5.3. Acute Malnutrition (Wasting) 143 
5.4. Underweight 145 
5.5. Age of Children and Nutritional Status 148 
5.6. Livelihood Zones and Children Nutritional Status 150 
5.7. Sex of Household Head and Child Nutritional Status 150 
5.8. Parental Education and Child nutrition 151 
5.9. Living Condition and Child Nutritional Status 153 
5.10. Family Size, Dependency Ratio and Child Nutrition 158 
5.11. Expenditure and Child Nutrition 161 
5.12. Household Assets and Child Nutrition 164 
5.13. Relationship between Food Security and Child Nutrition 166 
5.14. Government Intervention and Child Nutrition 167 
5.15. Econometric Analysis of Determinants of Child Nutrition 170 
Chapter Six: Rural Household Resilience to Food Security 
 
6.1. Introduction                                                                                                                                     176 
6.2. First Stage: Estimation of Dimensions of Resilience Index 179 
6.2.1. Income and Food Access (IFA) 179 
6.2.2. Access to Basic Services (ABS) 180 
6.2.3. Agricultural Asset (AA) 182 
6.2.4. Non Agricultural Asset (NAA) 183 
6.2.5. Adaptive Capacity (AC) 184 
6.2.6. Household Structure (HS) 186 
6.2.7. Economics Connectivity (EC) 187 
6.2.8. Household Technological Level (HTL) 188 
6.2.9. Social Safety Nets (SSN) 189 
6.2.10. Sensitivity to Shocks (S) 190 
6.2.11. Social Capital and Participation (SCP) 191 
6.3. Second Stage: SEM Estimation of Household Resilience to Food Security 192 
6.3.1. Assumptions of SEM 193 
6.3.1.1. Sample Size and Variables 193 
6.3.1.2. Multivariate Normality 193 
6.3.1.3. Model Specification 194 
6.3.1.4. Goodness of Fit 194 
6.3.2. Result of SEM Estimation 196 
6.4. Resilience and Gender 199 
6.5. Resilience and Livelihood Zones 202 
 
Chapter Seven: Conclusion and Policy Implications  
 
7.1. Conclusion 205 
7.2. Policy implications 212 
7.3. The Need for Future Research 214 
 
Bibliography                                                                                                                                    212 
Appendixes                                                                                                                 220 
viii  
List of Tables 
 
Table 3.1: Classification of Severity of Malnutrition ................................................................ 53 
Table 3.2: Predictor Variables and Expected Sign (Hypothesis) for Estimation of Determinants 
of Rural Household Food Security ............................................................................. 57 
Table 3.3: Predictor Variables and Expected Sign (Hypothesis) for Estimation Of Determinants 
of Child Nutrition ........................................................................................................ 58 
Table 3.4: Description of Parameters/Dimensions of Resilience to Household Food Security 63 
Table 4.1: Food Security Indicators Based on Kilocalorie Consumption ................................. 66 
Table 4.2: Summary Statistics of Level of Kilocalorie Consumption ....................................... 66 
Table 4.3: Summary Statistics of Level of HFIAS .................................................................... 67 
Table 4.4: Summary Statistics of FCS ....................................................................................... 69 
Table 4.5: Mean Number of Days of Consumption (Out of 7) of All Food Groups ................. 69 
Table 4.6: Summary Statistics of CSI ....................................................................................... 72 
Table 4.7: Correlations between Food Security Indicators ....................................................... 74 
Table 4.8: Cross-Tabulation of Household Food Security Status as Measured by DCI and 
HFIAS ......................................................................................................................... 75 
Table 4.9: Cross-Tabulation of Household Food Security Status as Measured by DCI and   
FCS ............................................................................................................................. 76 
Table 4.10: Cross-Tabulation of Household Food Security Status as Measured By DCI and  
CSI .............................................................................................................................. 77 
Table 4.12: Gender and Food Security ...................................................................................... 79 
Table 4.13: Age, Dependency Ratio and Food Security Status ................................................. 80 
Table 4.14: Household Size and Food Security Status .............................................................. 81 
Table 4.15: Marital Status by Food Security Status .................................................................. 82 
Table 4.16: Household Religion and Food Security Status ....................................................... 83 
Table 4.17: Household Education by Food Security Status ...................................................... 84 
Table 4.18: Livelihood Zones and Food Security ..................................................................... 85 
Table 4.19: Household‘s Agricultural Assets and Food Security .............................................. 87 
Table 4.20: Household‘s Information and Communication Assets and Food Security Status .. 88 
Table 4.21: Housing, Kitchen Materials, Value Of Assets and Food Security Status ............... 89 
Table 4.22: Housing Type/Materials and Food Security Status ................................................ 91 
Table 4.23: Number of Living Rooms and Food Security Status .............................................. 92 
Table 4.24: Source of Drinking Water and Food Security Status ............................................. 93 
Table 4.25: Responsibility of Water Fetching and Food Security Status .................................. 94 
Table 4.26:  Availability of Toilet and Food Security Status .................................................... 95 
Table 4.27: Availability of Animal House and Food Security Status ....................................... 95 
Table 4.28: Kitchen Availability and Food Security Status ...................................................... 96 
Table 4.29: Household Members‘ Health and Food Security Status ......................................... 98 
Table 4.30:  Household Degree of Illness and Food Security Status ........................................ 98 
Table 4.31: Household Health Treatment and Food Security Status ......................................... 99 
Table 4.32: Nature of Payment for Health Treatment and Food Security Status .................... 100 
Table 4.33: Agricultural Input, Technology and Food Security Status ................................... 103 
Table 4.34: Household Credit Worthiness and Food Security Status...................................... 106 
Table 4.35: Household Loan and Food Security Status .......................................................... 106 
Table 4.36: Source of Loan and Food Security Status ............................................................ 107 
Table 4.37: Problem in Loan Payment and Food Security Status ........................................... 108 
ix  
Table 4.38: Saving Account and Food Security Status ........................................................... 108 
Table 4.39: Amount of Saving, Credit, Net Debit and Food Security Status .......................... 109 
Table 4.40: Expenditure Quintiles and Food Security Status .................................................. 110 
Table 4.41: Consumption Expenditure and Food Security Status ........................................... 111 
Table 4.42: Share of Food Expenditure and Food Security Status .......................................... 112 
Table 4.43: Comparison on Share of Food Expenditure in District, State and Country Level 113 
Table 4.44: Expenditure Inequality ......................................................................................... 114 
Figure 4.6:  Lorenz Curve for Expenditure Inequality ............................................................ 115 
Table 4.45: Agricultural Production Season and Food Security Status ................................... 116 
Table 4.46: Daily Meal at Post-harvest Season and Food Security Status .............................. 117 
Table 4.47: Daily Meal at Hunger Season and Food Security Status ...................................... 117 
Table 4.48: Household Food Shortage Experience and Food Security Status ........................ 118 
Table 4.49:  Duration of Food Shortage and Food Security Status ......................................... 119 
Table 4.50: Percentage of Households Reporting Having Experienced Shocks in the Last Past 
Year ........................................................................................................................... 121 
Table 4.51:  Shock Impact and Food Security Status .............................................................. 122 
Table 4.52: Distance of Availability of Basic Service and Food Security Status.................... 123 
Table 4.53: Participation in PSNP and Food Security Status .................................................. 125 
Table 4.54: Number of Household Members Participated in PSNP and Food Security Status
 .................................................................................................................................. 126 
Table 4.55: Participation in PSNP Modalities and Food Security Status ................................ 127 
Table 4.56: Months of Participation In Psnp and Food Security Status .................................. 127 
Table 4.57: Percentage of Household Programme Participation and Food Security Status .... 128 
Table 4.58: Social Participation and Food Security Status ...................................................... 130 
Table 4.59: Logistic Regression Estimation for Determinant of Household Food Security ... 135 
Table 5.1: Prevalence of Stunting ............................................................................................ 142 
Table 5.2: Summary Statistics of HAZ.................................................................................... 143 
Table 5.3: Prevalence of Acute Malnutrition .......................................................................... 144 
Table 5.4: Summary Statistics of WHZ ................................................................................... 144 
Table 5.5: Prevalence of Underweight .................................................................................... 145 
Table 5.6: Summary Statistics of WAZ ................................................................................... 146 
Table 5.7: Sex of Children and Nutritional Status ................................................................... 147 
Table 5.8: Age of Children and Child Nutritional Status ........................................................ 149 
Table 5.9: Livelihood Zones and Children Nutritional Status ................................................. 150 
Table 5.10: Sex of Household Head and Child Nutritional Status .......................................... 151 
Table 5.11: Education of Household Head and Child Nutrition .............................................. 152 
Table 5.12: Education of Mother and Child Nutrition ............................................................ 153 
Table 5.13: Access to Toilet and Child Nutrition .................................................................... 154 
Table 5.14: Access to Safe Water and Child Nutrition ........................................................... 155 
Table 5.15: Types of House and Child Nutrition .................................................................... 156 
Table 5.16: Access to Media and Child Nutrition ................................................................... 157 
Table 5.17: Kitchen Arrangement and Child Nutrition ........................................................... 157 
Table 5.18: Animal House Arrangement and Child Nutrition................................................. 158 
Table 5.19:  Family Size, Dependency and Child Nutritional Status ...................................... 160 
Table 5.20: Correlation between Household Structure and Nutritional Indicators (Z-Scores) 161 
Table 5.21: Expenditure and Child Nutritional Status ............................................................. 162 
Table 5.22: Correlation between Income,Expenditure and Nutritional Indicators (Z-Scores) 163 
Table 5.23: Household Assets and Child Nutritional Status ................................................... 165 
x  
Table 5.24: Household Food Security and Child Nutritional Status ....................................... 166 
Table 5.25: Households‘ Participation in Food and Nutrition Programmes and Child 
Nutritional Status ...................................................................................................... 168 
Table 5.26: Logit Regression Coefficients Result for Determinants of Child Nutrition ......... 172 
Table 5.27: Logistic Regression Odd Ratio Result for Determinants Of Child Nutrition ....... 173 
Table 5.28: Logistic Regression Marginal Effects Result for Determinants of Child Nutritio 173 
Table 6.1: Factor Loadings for the Observed Variables Used to Estimate the IFA ................ 180 
Table 6.2: Factor Loadings for the Observed Variables Used to Estimate the ABS ............... 182 
Table 6.3: Factor Loadings for the Observed Variables Used to Estimate AA ....................... 183 
Table 6.4: Factor Loadings for The Observed Variables Used to Estimate NAA ................... 184 
Table 6.5: Factor Loadings for The Observed Variables Used to Estimate AC ...................... 186 
Table 6.6: Factor Loadings for The Observed Variables Used to Estimate HS ...................... 187 
Table 6.7: Factor Loadings for The Observed Variables Used to Estimate EC ...................... 187 
Table 6.8: Factor Loadings for The Observed Variables Used to Estimate HTLl .................. 189 
Table 6.9: Factor Loadings for The Observed Variables Used to Estimate SSN .................... 190 
Table 6.10: Factor Loadings for The Observed Variable Used to Estimate S ......................... 191 
Table 6.11: Factor Loadings for The Observed Variable Used to Estimate SCP .................... 192 
Table 6.12: Structural Equation Model Estimation of Resilience ........................................... 197 
Table 6.13: Resilience and Its Components by Sex of Household Head ................................ 200 
Table 6.14: Resilience and Its Components by Livelihood Zone ............................................ 202 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
vi 
List of Figures 
Figure 2.1: Dimensions of Food Security ......................................................................................... 13 
Figure 3.1:  Amhara Regional State Map ......................................................................................... 38 
Figure 3.2: Gubalafto District Map ................................................................................................... 39 
Figure 3.3.: Amhara Region Districts by Food Security Status ..................................................... 41 
Figure 3.4:  Gubalafto District Map by Livelihood Zone ............................................................... 42 
Figure.3.5: FAO‘s Resilience Analytical Framework ..................................................................... 60 
Figure 3.6:  Estimation Procedure of RIMA Model ........................................................................ 62 
Figure 4.1:  Food Security Status Based on Kilocalorie Consumption ........................................ 65 
Figure 4.2: Food Security Status Based on HFIASs ....................................................................... 68 
Figure 4.3: Percentage of Households Who Consumed 3 or Fewer Food Groups in 7 Days ... 70 
Figure 4.4: Food Security Status Based on FCS .............................................................................. 71 
Figure 4.5: Food Security Status Based on CSI ............................................................................... 73 
Figure 5.1: Distribution of Height-For-Age Z-Scores ................................................................. 143 
Figure 5.2: Distribution of Weight-For-Height Z-Scores ............................................................ 145 
Figure 5.3: Distribution of Weight-For-Age ................................................................................. 146 
Figure 5.4:  Age of Children and Child Nutrition ........................................................................ 149 
Figure 6.1: Path Diagram for Estimation of Resilience Index .................................................... 198 
Figure 6.2: Resilience Components by Sex of Household Head ................................................ 200 
Figure 6.3: Kernel Density Distribution of Resilience Index by Sex of Household Head ..... 199 
Figure 6.4: Resilience Components by Livelihood Zone ............................................................ 203 
Figure 6.5: Kernel Density Distribution of Resilience Index by Livelihood Zone .................. 203 
 
 
 
 
 
 
 
 
xii  
xiii 
 
List of Appendixes 
 
Appendix 1: Questionnaire.....................................................................................................223 
Appendix 2: Ethiopian Food Conversion Factor...................................................................236 
Appendix 3: Classification Table for Predictive Power of Models........................................236 
Appendix 4: ROC Analysis Result.........................................................................................237 
Appendix 5: H-L Goodness-of-Fit Test.................................................................................237 
Appendix 6: Model Specification (Link Test).......................................................................238 
Appendix 7:  Multicollinearity...............................................................................................239 
Appendix 8: Goodness Fit Estimation for SEM Model.........................................................239 
Appendix 9: Univariate Normality Test.................................................................................240 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xiv 
 
Acronyms 
AA Agricultural Assets 
ABS Access to Basic Services 
AC Adaptive Capacity  
AIC Akaike Information Criterion 
AIDS Acquired Immune Deficiency Syndrome 
BIC Bayesian Information Criterion 
BMI Body Mass Index  
CATPCA Categorical Principal Component Analysis 
CD Coefficient of Determination 
CDI Crop Diversification Index  
CFI Comparative Fit Index 
cm Centimeter  
CSA Central Statistics Agency  
DCI Direct Calorie Intake 
EC Economic Connectivity  
FAO Food and Agriculture Organization  
FCS    Food Consumption Score  
GDP Gross Domestic Product  
GoE Government of Ethiopia  
GNI Gross National Income 
HDI Human Development Index  
HDDS Household Diet Diversity Score  
HFIAS Household Food Insecurity Access Scale 
HIV Human Immunodeficiency Virus 
HS Household Structure  
HTL Household Technological Level 
IFA Income and Food Access 
Kcal   Kilocalorie 
kg Kilogram 
km  Kilometer  
KMO Kaiser-Mayer-Olkin 
m.a.s.l Meter above sea level  
MCH Maternal and Child Health  
MDG Millennium Development Goal  
MoARD Ministry of Agriculture And Rural Development  
MoFED Ministry of Finance And Economic Development  
MoH Ministry of health  
mm Millimeter  
MUAC Mid-Upper Arm Circumference  
NAA Non Agricultural Assets 
NGO Nongovernmental Organization  
NHB North Wollo Highland Belg  
NNS National Nutrition Strategy  
NWE North Wollo East Plateau  
OLS Ordinary Least Scale  
PCA Principal Component Analysis  
PPP Purchasing Power Parity  
Pr Probability value 
xv 
 
PRINCALS Principal Components Analysis by Means 
of Alternating Least Squares 
PSNP Productive Safety Net Programme  
RI Resilience Index  
RIMA Resilience Index Measurement and Analysis 
RMSEA Root-Mean-Square Error of Approximation 
ROC Receiver Operating Characteristics 
S Sensitivity to Shock  
SD Standard Deviation 
SDG Sustainable Development Goal  
SEM Structural Equation Modelling   
SPC Social Participation and Capital  
SRMR Standardized Root Mean Square Residual 
SSA Sub Saharan Africa  
SSN Social Safety Net 
TLI Tucker and Lewis 
TLU Tropical Livestock Unit  
UNDP United Nation Development Programme  
USAID United States Agency for International Development 
USD United States Dollar  
VIF Variance Inflation Factor  
WFP World Food Programme  
WHO World Health Programme  
HAZ Height-for-Age Z score  
WAZ Weight-for-Age Z score  
WHZ Weight-for-Height Z score  
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
Chapter One 
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1 
 
Introduction 
 
1.1. Background of the Study  
 
Food security, as it comprehensively conceived in 1996 at World Food Summit, is 
availability and access of sufficient, safe and nutritious food for active and healthy life 
for all people at all times. Even on the eve of concluding Millennium Development 
Goals (MDGs) target year and beginning of Sustainable Development Goals (SDGs), 
the world has more than 800 million people starving to get sufficient, nutritious and 
safe food. Out of which, 62% live in the world‘s most populous region, Asia and the 
Pacific followed by SSA 27%, that makes food security as one of the most important 
global issue and challenge for most countries. More people die every year because of 
hunger and malnutrition than by malaria, Acquired Immune Deficiency Syndrome 
(AIDS) and tuberculosis combined (WFP, 2015). This is not because of a shortage of 
food supply in the world; there is enough food production in the world to feed every 
person. This refers that food security is not only the matter of food production rather 
access and affordable nutritious foods for everyone is the biggest challenge. Apart 
from food availability issue, the problem of food insecurity is largely a distributional 
issue, making available for those who need it at a right time, and of ensuring their 
regular, appropriate and affordable access to food at any level (Barrett, 2002). 
 
It is evident that for the last two decades the prevalence of undernourishment has 
declined globally. According to Food and Agriculture Organization (FAO) (2015) 
newly revised estimates, 820.7 million people were chronically undernourished in 
2010-12, which is 189.9 million lower than in 1990-92 and has declined by more than 
108.9 million over the last decade, despite the population growth in many parts of the 
world. The prevalence of undernourishment has dropped from 18.7% in 1990-92 to 
11.8 % in 2010-12 globally and from 23.3% to 14.1% for developing countries for the 
same year.  
 
Though the number of undernourished people has declined globally and in developing 
countries, the progress has been uneven across regions. Some regions of the world 
have shown rapid improvement in poverty reduction and food insecurity in absolute 
terms and in terms of prevalence. In South Asia and Sub-Saharan Africa (SSA) the 
progress has been very slow and the prevalence has remained high. In SSA, where 
2 
 
Ethiopia is located, the number of undernourished people has increased by 30 millions in 
2010-12 from 1990-92. This figure could increase in near future because of the worst 
drought and soaring food price in the region. In spite of an increment in number of 
undernourished people in SSA, some countries have shown an indication of reducing 
poverty, food insecurity in absolute and in terms of prevalence. In SSA the prevalence of 
undernourished has dropped from 33.2% in 1990-92 to 24.1% in 2012-12 which shares 
27% of global undernourishment. Similarly, the per capita per day kilocalories 
consumption has increased in most of developing counties and estimated to be 2,850 in 
2014, whereas in African countries and SSA countries the per capita kilocalories 
consumption averaged only 2,581 and 2,360 respectively. Children under five 
underweight have dropped from 28.5% in 1991 to 21.1% in 2013 in SSA, while in 
developing countries it dropped from 27.4% to 16.5%. That means the rate of declining 
per annual in SSA (1.3%) was too slow than overall developing countries (2.1%). 
Out of 48 SSA counties, 18 of them including Ethiopia meet MDG hunger target, but the 
global hunger targets has not been achieved yet at the end of MDG target year 2015 in 
many countries in the region. Those who have successful stories in reducing hunger have 
relatively stable political conditions, overall economic growth and expanding primary 
sectors mainly agriculture, fisheries and forestry and have policies and programmes 
aimed at promotion and protection of access to food. By contrast, the countries where 
improvement in reducing hunger have deteriorated or stagnated are often characterized by 
low agricultural growth, insufficient social protection measures and many are in a state of 
fragile and prolonged crisis (FAO, 2014). Overall, the major causes of poverty and food 
insecurity in SSA can be summarized as  inadequate access to markets, poor  human 
capital, devastation and depletion of natural resources leading to environmental 
degradation, limited access to credit services, inappropriate and poor participation of 
people to design development programmes and political instability (UNDP, 2012).  
Ethiopia is one of the SSA countries with physical size of 1.13 million km2 and diverse 
ecology. The country is the 2nd populous country in Africa having 96.1 million population 
and home of more than 90 diverse ethnic groups. About 80% of the population is living in 
rural area, where high incidence of poverty and food insecurity exhibit. Ethiopia‘s 
economy is dependent on rainfed agriculture and has a high potential to produce different 
varieties of crops and species of livestock. To reduce poverty and improve the food and 
nutrition security situation, the country formulated agriculture-led economic growth 
policy and supportive strategies and programmes such as Food Security Strategy (FSS) 
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which was designed in 1996 and revised in 2002 and 2003/04, and National Nutrition 
Strategy (NNS) which was developed in 2008.  Productive safety Net Programme (PSNP) 
was set up in 2005 as sub programme of food security strategy, which is multi funded and 
one of the largest safety net programmes in Africa next to South Africa.  
The country has recently been shown remarkable progress in reduction of poverty, food 
insecurity and child malnutrition. The economy of the country is figured as one of the 
fastest growing economies in Africa at the rate of 8.5% to 10% for the last ten 
consecutive years. However, the incidences of absolute poverty, food insecurity and 
malnutrition are one of the highest in the world and higher than the SSA countries 
average. Both transitory and chronic food insecurity is prevalent in the country.  
Amhara regional state, where the current study is located, is the 2nd populous regional 
state and has the highest prevalence of food insecurity. Particularly, the former Wollo 
Province (since 1991 it was divided as North and South Wollo) has been long known for 
severe food crisis by more than half century. The current study aims at analysing the 
determinants of rural household food security and child nutrition using primary survey in 
one of drought prone district (wereda1) of North Wollo zone2, Gubalafto. The incidence 
of food and nutrition insecurity is believed to be high and pervasive in the district and 
characterized by high population pressure, erratic rainfall and low agricultural production 
and productivity.   
1.2.  Statement of the Problem  
 
Ethiopia is one of the populous countries in Africa having majority of the population 
settled in rural areas. The country‘s economy is dependent on rainfed agriculture. About 
42 % of country‘s Gross Domestic Product (GDP), 79.3% of employment and 90% of 
export come from agriculture sector and the government expenditure on agriculture 
reached at 17.5% of total outlay of government in 2014. 
 
The country has heterogeneous topography and highly variable tropical monsoon climate 
which is suitable for diverse cropping and livestock development. Arable land of the 
country is around 15.1%. Despite potential farmlands, suitability of climate and river 
water resource, only limited resources are utilized. According to FAO (2015) report, 23 
million hectares are harvested; 5% of land is irrigated and arable land per person is 0.16 
                                                          
1
 A woreda, or wereda, is an Ethiopian administrative ward, or local government, the equivalent of a district. Woredas are made 
up of a number of kebele, or neighborhood associations, the smallest unit of local government in the country. Woredas are 
normally gathered together into zones, which form a kilil (regional state administration) 
2
 Zone is a second-order administrative division 
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hectares. Crop yields from small farms are low and agriculture value added per 
worker is 278 USD, which is below regional averages. Agricultural market linkages 
are weak and the use of improved seeds, fertilizers and pesticides remains limited 
(USAID, 2014).  
 
After the end of civil war in 1991, Ethiopia formulated agricultural led economic 
growth policy. Its prime objective is to sustainably enhance rural incomes and 
national food security focusing on irrigation development, market system and 
infrastructure development, livestock development and provision of safety nets to 
protect vulnerable households (CSA and WFP, 2014). Food Security Programmes 
(FSP) (formulated in 1996 and revised in 2002 and 2003/04) and National Nutrition 
programmes (NNP) (developed in 2008) are main active programmes of the country 
to reduce chronic poverty, food insecurity and malnutrition. Productive Safety Net 
Programme (PSNP) is one of the major components of food security programmes 
since 2005. Its objective is to prevent and build the depletion of household assets, to 
stimulate markets and improve access to basic services, and rehabilitate and enhance 
the natural environment through labour-based public works (USAID, 2014). The 
programmes target more than 6 million beneficiaries in more than 300 districts 
including the study area Gubalafto. It is also a multibillion and multi-funded 
programme and one of the largest safety net programme in Africa next to South 
Africa.   
 
Despite the billions of government budget and international aid on reduction of 
chronic poverty and food insecurity since the end of the civil war in 1991 and having 
one of the world‘s sustained and fastest-growing economies at average annual growth 
rate of 8.5-10.5 % for the last 10 consecutive years, Ethiopia remains one of the 
poorest and chronically food insecure country of our planet. Around 36.8 % and 
72.2% of the people live on less than 1.25 USD and 2USD a day respectively in 
2010/11 (World Bank, 2014). According to Ministry of Finance And Economic 
Development (MoFED) (2012), poverty is more pronounced in rural areas than urban 
areas (30.4% Vs 25.7%), while national poverty stood at 29.6% based on national 
poverty line in 2011. The Human Development Index (HDI) (2014) ranked the 
country 173
rd
 out of 186 countries having HDI value of 0.44 which is below the 
average of SSA countries (0.5). Gross National Income (GNI) per capita (PPP USD) 
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estimated to be 1,490 USD, which is less than half of the 3,423 USD average for SSA 
countries in 2013 (World Bank, 2014). About 47% of households rely on unsafe 
drinking water sources and it is mainly a rural phenomenon (59% rural, 9% urban) 
and 95% do not use improved sanitation, which is more commonly found in rural 
areas (99%) (CSA and WFP, 2014). The country‘s child nutritional status is also one 
of the main public health problems. Around 44%, 10% and 29% of children under 5 
years are stunted, wasted and underweight respectively, which is also above the 
averages of SSA counties.  
 
Since 1950s onwards, Ethiopia has experienced chronic poverty and food insecurity 
mainly due to drought, variability and unpredictability of rainfall, high population 
growth, land degradation, lack of appropriate technologies, land tenure insecurity, 
scarcity of farmland, inability to acquire sufficient food, lack of reasonable income 
and productive assets, insufficient basic service access, poor governance and political 
instability (Devereux, 2006; Berlie, 2013).  
 
For the last one decade, Ethiopia has shown some promising progress in reducing 
poverty, hunger, food insecurity and malnutrition.  According to FAO (2014) report, 
the number of people undernourished in Ethiopia dropped from 37.3 million in 1990-
92 to 32.1 million in 2010-12 and the share of undernourished population similarly 
dropped drastically from 74.8% in 1990-92 to 32 % in 2010-12. That means 
undernourishment was dropped by 15.1% and 47 % from 1990-12 to 2010-12 in 
absolute terms and prevalence respectively. Similarly, Dietary energy supply (kcal per 
capita per day) increased from 1,508 in 1990 to 2,192 in 2014 though it is below the 
average of developing countries (2850), African countries (2,581) and SSA (2360). 
Also, the prevalence of chronically malnourished or stunted children dropped from 
58% in 2000 to 44% in 2011 according to the 2011 Demographic and Health Survey 
(CSA and WFP, 2014). However, the figure is still high among developing countries 
and SSA.  
 
Despite the remarkable achievement in reduction of poverty, food insecurity and child 
malnutrition in Ethiopia for the last decades, these progresses have been uneven 
across regional states. Particularly, the progress in Amhara region, where the study 
area is located, is discouraging. Despite many efforts and interventions, the incidence 
of food insecurity and child malnutrition has been remained high and the progress of 
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food insecurity reduction in Amhara state is in devastating situation as progress hasn‘t 
been shown in reduction. For the last ten years (2000 to 2011) in Amhara, the number 
of rural people below rural food poverty line increased by 12% and the percentage of 
rural people living below food poverty line reached 42.5% of the population in 2011, 
while national rural average dropped by 6.4% and stood at 34.7% (MoFED, 2012). 
Among regional states, the highest prevalence of rural food energy deficiency is 
found in Amhara (49%) followed by Dire Dawa (42%) and Tigray (42%) based on 
2,550 kcal per adult equivalent (CSA and WFP, 2014). 
 
The trend and the level of energy consumption in Amhara regional state have been 
either stagnant or declining. It had shown a downturn in 2005 and had slightly 
increased only by 50 kcal from the year 2000 and reached at 2,195kcal in the year 
2011, which is the lowest among regional states and lower than national average 
(MoFED, 2012). Similarly, the prevalence of child under five malnutrition is higher 
and severe public  health problem in Amhara  state having 52% stunted, 10% wasted 
and 33% underweight, while the national average is 44%, 10% and 29 % of children 
were  stunted, wasted and underweight respectively in 2011(CSA and WFP, 2014).  
Gubalafto district is one of drought prone area found in ―Ethiopian famine Belt‖ of 
North Wollo zone in Amhara regional state. Since the 1950s, every 10 years Ethiopia 
has been hit by major famine and food crisis and many of these famines and food 
crisis experiences put their hoofmarks in North Wollo area, where the study area is 
situated. The 1953, 1957-58, 1962-66, 1977-78, 1984-85, 1987-88, and 2003-04 
famine and food crisis traces this Zone including the study area. The district is 
drought prone and does not produce enough food even in the normal situation. The 
land is under heavy population pressure. The average cultivated land for poor farmers 
is 0.25 hectare and most of the better-off farmers possess not more than two hectares 
of land (MoARD, 2007). The sufferers of chronic food security and child nutrition in 
the district are enormous and deep-rooted as elsewhere in Amhara Regional State that 
needs to be studied in-depth and search appropriate solutions for the problem.  
 
There are some studies conducted to address food security issues and child 
malnutrition separately in Amhara Regional State and North Wollo zone where 
Gubalafto district is located. Studies on Gubalafto district regarding food security and 
child nutrition are few and a combined study of food security and child security is 
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scanty. The studies that do exist in Gubalafto were undertaken by action-oriented 
organization such as Non-governmental Organizations (NGOs) and rarely by 
academics. A lot of work is based on participatory and qualitative approaches.  
Quantitative analytical works that scrutinize jointly both rural household food security 
and child nutrition at Gubalafto district are at best scanty. We tried to study household 
food security with child nutrition believing in that child nutrition is the ultimate 
indicator of society‘s undernutrition and health in developing countries like Ethiopia.  
 
More importantly, this study measures and identifies determinants of household 
resilience to food security at the district level, which is rarely studied in Ethiopia at all 
levels. Attempts were made by few researchers. For instance, Mulat and Negussie 
(2010) by employing two stages of estimation that at the first stage Principal 
Component Analysis (PCA) and at the second stage panel fixed model and dynamic 
panel model using micro panel data of Ethiopian rural households survey; Maxwell 
et.al (2013) (Tuft University/world vision) tried to measure resilience in two districts 
of  Tigray in Northern Ethiopia using ―livelihoods change over time‖ (LCOT) 
approach by collecting bi annual data of four rounds (in ―hunger‖ and ―postharvest‖ 
season); and other few studies by NGOs as impact evaluation of their resilience 
programmes and projects. So far, consensus has not been reached on how resilience 
can be measured, what analytical model should be used for it, what types of data 
should be collected at what point in time and interval, using what tools , techniques 
and type of analysis and  at what levels and subjects (WFP, 2014). Different 
organizations such as FAO, Technical Assistance to NGOs (TANGO), World Food 
Programme (WFP), Tuft University and researchers have used different models and 
analytical framework. In this study, though we don‘t employ a new analytical 
framework, we adapted FAO‘s Resilience Index Measurement and Analysis (RIMA) 
model to measure resilience which is applied at country level such as in Palestine, 
Kenya, Somalia, Nicaragua, and Niger. This study tried to test the applicability and 
appropriateness of FAO‘s RIMA model at district level using household level factors 
that probably determine the process of resilience at household level. Thus, the study 
will provide additional thoughts for further development of the model at a district 
level.  
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1.3. Objectives of the Study 
 
Being expressed in the statement of the problem, the general objectives of the study is 
to assess determinants of rural household food security and child nutrition in drought 
prone Gubalafto district of North Wollo zone, Amhara regional state, Ethiopia. The 
specific objectives of the study are: 
 To measure the prevalence of food insecurity and child malnutrition.  
 To determine the socio-economic and demographic characteristics of the 
district.  
 To explore the livelihood assets of rural households in the study area.  
 To explore the determinants of rural household food security.  
 To identify factors that affect the nutritional status of rural children aged 6 to 
59 months.  
 To estimate the determinants of household resilience to food security and 
 To forward possible food security intervention in the study and similar area.  
1.4. Hypotheses of the Study  
 
 Rural household food security in the study area depends on socio-economic and 
environmental factors such as land and livestock ownership, access to basic 
services and technology, availability of institutional support, social and human 
capital, engagement in non-farm activities and tree plantation. It also depends on 
demographic characteristics such as gender, age of household head, household 
size and dependency ratio.  
 The nutritional status of children aged 6 to 59 months in rural areas of Gubalafto 
district is expected to be related to socio-economic and environmental factors 
such as household economic status, parents educational status, sources of water, 
household hygiene and sanitation and individual characteristics such as age of the 
children.  
 The resilience to food insecurity of household at a given point in time is dependent 
primarily on the options available to that household to make a living, such as its 
income generating activities, access to assets, basic services, social safety nets, 
household structure, adaptive capacity for the household response mechanisms to 
a given risk, that is, its ability to handle it. Moreover, sensitivity to shocks and 
stability on options available to that household to make living are also expected 
to play an important role in household resilience to food security.  
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1.5.  Significance of the Study 
 
Employing of different food security and child nutrition indicator helps not only to 
inform the sheer number of food secure households but also the depth of food 
insecurity and how much resource is needed to bring the food insecure households out 
of their food deficit.  It also helps to examine the food security and child nutrition 
problem from different dimension and perspectives in the study area and facilitates to 
make comparisons within the region and with other parts of the country by standard 
indicators.  
The multivariate analysis of determinants of food insecurity, resilience and child 
nutrition signifies the proximate causality (immediate but not deep) of specific 
household characteristics on household wellbeing. This will help government and 
non-government organizations to develop, monitor and evaluate interventions and 
actions towards the food insecure households through understanding determinants of 
rural household food security and child nutrition and factors to build resilience from 
their deep-rooted food deficiency and malnutrition. Finally, the study indicates some 
clues to develop a more comprehensive research in this area. 
1.6. Scope and Limitations of the Study 
 
The study is a household level analysis largely based on demographic and socio-
economic information of the household. It took place in four kebele
3
s (villages) in 
Gubalafto district. The analysis does not capture the dynamic impact of certain causes 
of food security over time since it is static and one time cross-sectional data. The 
study didn‘t collect information about food security and child nutrition situation from 
local officials and development actors in the district. Factors like rural-urban inter 
linkages, economic growth, food price fluctuations, market conditions and physical 
conditions such as variations in climate and adoption are not included since it is 
mostly limited by factors at household level.  
 
 
                                                          
3
 kebele refers to the  lowest administrative unit in Ethiopia 
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Though theory holds that many of the variables included in the analysis do indeed 
contribute to (cause) food insecurity (or food insecurity reduction), the statistical 
relationships should be interpreted as correlates and not as determinants since 
causality can run both ways for some variables. 
Rural food security and well being is not static and determined by only household 
level factor. Rather, it is very dynamic and greatly affected by community, physical 
and environmental factors, rules, regulations, institutions and so forth.  Incorporating 
all these variables and longitudinal studies are important to understand the chronic 
food security situations. However, because of financial constraints the study couldn‘t 
incorporate all these factors. Hence, the study put them as the limitation of the study 
and readers should take into account these limitations throughout the study.  
1.7.  Organization of the Thesis 
 
The study has seven chapters. Chapter one provides an introduction to the study 
which includes background of the study, statement of the problem, objectives, 
significance, scope and limitations of the study. Chapter two reviews the literature. It 
provides some concepts about food security, its dimensions and indicators. In 
addition, it gives empirical evidence from studies on rural food security, child 
nutrition and household resilience to food security in developing countries including 
Ethiopia. Chapter three is about description of the study area and research 
methodology. The description of the study includes the location, demography, 
topography and whether characteristics and livelihood situation in the study area. The 
research methodology section explains the procedure of sample size determination, 
survey and data collection, and methods used to analyze data. It discuses selected 
indicators and procedures to measure food insecurity and child malnutrition. 
Moreover, it explains the model specified to analyze determinants of rural food 
security and child nutrition. 
Chapter four presents findings regarding determinants of rural food security. It 
includes profile of food security based on different indicators, descriptive analysis 
about socio-economic characteristics of households and multivariate analysis of 
determinants of rural household food security.  
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Chapter five presents findings regarding determinants of child malnutrition. It 
presents the prevalence of child malnutrition, bivariate analysis of household level 
and child specific factors associated with child nutrition and multivariate analysis of 
factors that probably affect the nutritional status of children.  
Chapter six presents factor analysis and SEM modelling estimates of resilience index 
and the determinants of household resilience to food security. 
Chapter seven provides conclusion and policy implications. It summarizes and 
addresses the central issues set out at the onset of the study and relates them to overall 
research findings. It forwards potential option to reduce rural food insecurity and 
child malnutrition in the study area. It also offers some directions for future research 
about food security in the study area.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
Chapter Two 
 
Review of Literature 
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Review of Literature 
2.1. Food Security: Concepts and Definitions  
 
The development of the concept of food security is found in the 1960s and 1970s. 
Over time, various definitions of food security have been introduced and used among 
different researchers, practitioners, academicians and advocates working to meet the 
food needs of individuals, households and communities. Between the 1970s and 2000, 
around 200 definitions and over 450 indicators were identified (Maxwell and 
Frankenberger, 1992).  
  
In the early 1970s food insecurity was conceived initially as a supply issue at an 
aggregate level because of the significant shortfalls in the food supply and high food 
prices in the world market at that time. It was defined as ―availability at all times of 
adequate world food supplies of basic food stuffs..... to sustain a steady expansion of 
food consumption..... and to offset fluctuations in production and prices‖ (UN, 1975). 
Contrary to the above definition, in the mid of 1970s favourable conditions was 
shown in the supply of food and price stability; however, the incidence of food 
insecurity in many developing countries remained high (Sijm, 1997). This event 
paved the way for the redefinition of food security since it ignored the demand side 
issue. 
 
In the early 1980s, one step was forwarded in the thinking of food security following 
the pioneering work of Amartya Sen (1981) on food entitlement. The demand side 
which is the issue of food access by vulnerable people and the food entitlements of 
individuals and households has got a focus on his work. As a result, the perception of 
food security included the demand side. Household and individual level especially 
vulnerable groups‘ food insecurity situations have got due attention in addition to 
national (macroeconomic) food insecurity perspectives.  
 
In 1983, FAO expanded its concept and included accessibility issue in food security at 
household and individual level and defined as ‗ensuring that all people at all times 
have both physical and economic access to the basic food that they need‘ (FAO, 
1983). Again, this concept of food security is further elaborated by World Bank 
(1986) and defined as ‗access of all people at all times to enough food for an active, 
healthy life‘.  
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According to Alamgir (1991), a food secure household should be defined as one 
which has enough food available to all members of households to ensure a minimum 
necessary intake. The minimum is related to body size, age, weight index, type and 
nature of work, and women pregnancy or lactation status. 
Currently, the most commonly accepted definition of food security was given in 1996 
World Food Summit and redefined again in 2001 as ‗Food security [is] a situation that 
exists when all people, at all times, have physical, social and economic access to 
sufficient, safe and nutritious food that meets their dietary needs and food preferences 
for an active and healthy life‘ (FAO, 2002).  
 
From the definitions given above we can understand that the concepts of food security 
have four dimensions i.e. availability, accessibility, utilization and stability, which 
satisfies the quantity and quality of food at national, households, and individual level.   
 
Figure 2.1 
Dimensions of Food Security 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from FAO, 2002 
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2.2. Dimensions of Food Security 
 
From the World Food Summit 1996 definition we can understand that the concept of 
food security has four dimensions i.e. food availability, accessibility, utilization and 
stability. These dimensions are interrelated to each other. Every dimension could be a 
precondition for the existence of other. To make food accessible there should be 
enough availability of food in the market; to ensure safe utilization of food, it should 
be accessible. To make the people food secure consistently, there should be stability 
in availability, accessibility and utilization. Brief descriptions of the dimensions of 
food security are presented on the following pages.  
2.2.1. Food Availability 
 
Food availability addresses the physical availability or ―supply side‖ of food security.  
Availability is achieved if sufficient food is provided at people‘s disposal. Sufficient 
quantities of food can be supplied through domestic agricultural production, 
commercial import and food aid. This can be simply measured by calculating the level 
of agricultural production in some region or country, stock levels, food assistance and 
net import/export. It can be influenced by agricultural production knowledge, climate 
change, technologies, policies, demographic pattern, prices etc. At a more local level, 
food availability is strongly contingent on road and market infrastructure, the degree 
of market integration, and local market institutions (Hannah, 2013). 
2.2.2. Food Access 
 
Food availability at national or global level by itself doesn‘t guarantee household 
level or individual food security. Food access refers to the ability of all households 
and individuals to obtain enough and appropriate food through production, purchase, 
exchange, transfer or donation for a nutritious diet. Food access can be influenced by 
households‘ purchasing power (income), prices and households‘ resources (such as 
assets, labour, human capital and natural resources), food preferences and other social 
and political factors such as religion, ethnic favouritism, social discrimination and 
gender inequality. Therefore, concerns about insufficient food access have resulted in 
a greater policy focus on prices, expenditure, incomes and markets in achieving food 
security objectives (FAO, 2008).  
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2.2.3. Food Utilization 
Food utilization refers to households‘ or individuals ability to obtain sufficient 
nutritional intake, energy and his/her ability to absorb foods which have important 
nutrients. It considers food and non-food inputs such as diversity and adequacy of 
food, food preparation, feeding practices, water and sanitation and health care  to 
ensure the households‘ or individual‘s sufficient energy and nutrient intake.  
 
2.2.4. Stability 
The stability dimension of food security refers the steadiness of the above mentioned 
three dimensions over time. It shows permanent and durable access to food resources 
at all levels. Food security stability can be affected by natural disaster and unexpected 
weather, price fluctuation, economic decline, unemployment, political instability and 
so on.  
 
To sum up, the above mentioned dimensions are interlinked and food and nutritional 
security can be achieved when all dimensions of food security met simultaneously at 
all levels.  
  
There are two types of food insecurity, which is defined from time and severity 
perspectives, namely transitory and chronic food insecurity. Chronic food insecurity 
refers a situation when an individual, households or groups of people suffer from food 
security persistently for a longer time. In contrast, transitory food insecurity is a 
situation when individuals or households face a shortage of food for some short 
period of time. The transitory food insecurity can be temporal or cyclical (seasonal). 
The transitory food insecurity results from a temporal decline in household access to 
food due to crop failure, drought, illness and unemployment, instability in food prices 
and income or combination of these factors. On the other hand, seasonal food 
insecurity mostly related to agricultural seasons that refer to a regular pattern of 
inadequate food availability for households.  
 
2.3. Indicators of Food Security  
 
There are a number of food security indicators. In the works of Maxwell and 
Frankenberger (1992), Riely and Moock (1995), Maxwell and Smith (1992) and 
Chung et al. (1997) around 200 definitions and over 450 indicators have been 
identified. Each dimension of food security has a number of its own indicators. Since 
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there is no single best indicator for measuring all types of dimensions of food security 
or specific dimension of food security, each dimension of food security can be 
measured through combinations of indicators.  
Food production particularly staple food production, food import and export, food aid, 
population flows (fertility, death, and migration rate), and harvesting time, 
information on natural resources etc. are some of the indicators of food availability. In 
other words, it indicates the demand and supply side of food availability. These 
indicators of food availability can be assessed by food balance sheet, precipitation 
record, food market survey, agricultural production and productivity survey at 
different levels.  
 
Some of the indicators of food access are per capita consumption, diet frequency and 
diversity, food price, wage or per capita income, employment etc. These indicators 
can be assessed by different techniques such as Household Diet Diversity Score 
(HDDS), Food Consumption Score (FCS), Direct Calorie Intake (DCI), Household 
Food Insecurity Access Scale (HFIAS), Vulnerability Analysis and Mapping (VAM), 
Focus Group Discussion, Intra- household food frequency questionnaire etc. 
 
Food utilization indicators are related to health and sanitation situation of households 
and individuals. Some of the indicators at different level are wasting, stunting, 
underweight, Mid-Upper Arm Circumference (MUAC), Body Max Index (BMI), 
anaemia, diarrhoeal, availability of water and toilet, night blindness, food preparation 
etc.  
 
As food stability indicates the issue of stability of the three dimensions (availability, 
access and utilization) consistently at all time. Therefore, a combination of the above 
indicators of availability, access and utilization can be used as an indicator for 
stability over time.   
 
Hence, it becomes very difficult to get a universally agreed definition and indicators. 
Researchers, development practitioners and institutions can determine appropriate, 
relevant to situations, explicit and implied definitions and indicators for food security 
whenever the concept is introduced in the title of a study according to its objectives.  
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In this study Direct Calorie Intake, Food Consumption Score, Household Food 
Insecurity Access Scale and Coping Strategy Index have been used to measure 
household level food security. To measure child nutrition anthropometric 
measurement has been used. The common anthropometric measurements used in this 
study are Height-for-Age Z-score (HAZ), Weight-for-Age Z-score (WAZ) and 
Weight-for-Height Z-score (WHZ) which measure children stunting, wasting and 
underweight respectively. A brief description of these indicators used in this study has 
been presented in the methodology part.  
2.5. Vulnerability and Resilience to Food Security 
 
Vulnerability and resilience are two different but interlinked concepts. The 
relationship between vulnerability and resilience is complex and dynamic and the 
academic debate on it has not been settled.  In this section we are not going to present 
different perception of the two terms, rather, we provide simple and commonly used 
definitions to comprehend the two concepts in food security.  
 
A widely used definition of resilience is ―the capability of individual, household, 
groups, communities or institutions  to cope with external  shocks and stresses as a 
result of social, political and environmental change and pull through or recover to 
normal situation through adapting, learning and innovating‖ (Vaitla.et.al, 2012; 
Adger, 2000).  
 
From food security perspective, resilience can be defined as the ability of a household 
to keep with a certain level of wellbeing (i.e. being food secure) by coping with 
shocks and stresses depending on household‘s available livelihood options and 
capabilities to handle risks (Ciani, 2012; WFP,2008; Alinovi et al. 2008 2008). This 
definition implicitly considers both (ex-ante) actions that reduce the risk of 
households becoming food insecure and (ex-post) actions that help households to 
cope after a crisis occurs (Alinovi et al. 2008).) 
 
Vulnerability commonly defined as ―likelihood that at a given time in the future, an 
individual, household, group or institutions will have a level of welfare below some 
norm or standard‖ (Hoddinott and Quisumbing, 2010). It is determined by the options 
available to households and individuals to make a living, the risks they face and their 
18 
 
ability to handle this risk or resilience capacity (Dercon, 2001).  Hence, both 
vulnerability and resilience depend on available options and how well they are to 
handle risks.  
 
The relationship of food security, vulnerability and resilience can be expressed as 
food security of an individual or a household can be a function of vulnerability, 
resilience capacity and shock.  
Food security = f (VU, RC, SH) 
 
Where, VU = vulnerability 
            RC = resilience capacity 
            SH = shocks  
 
Vulnerability is also a function of individual or households risk exposure and 
resilience capacity to cope with shocks.  
 
Vulnerability (VU) = f (RS, RC) 
 
Where, RS = risk exposure  
 
In turn, resilience to risks depends on the household's livelihood strategies. As a 
result, a household's resilience to food insecurity depends on the options available to 
the household to make a living and on its ability to handle risks (FAO and WFP 
(2008); Alinovi et al. 2008; Dercon, 2001).  
                
                     
Resilience capacity (RC) = f (HLA, HLS) 
 
Where, HLA = household‘s livelihood asset  
            HLS = household‘s livelihood strategies 
 
Therefore, building resilience at the individual or household level or at any other level 
can increase and strengthen the capabilities of vulnerable individuals, households, 
groups, communities or institutions to adapt and adjust to changing state of affairs, 
cope with shocks, mitigating and managing complex and dynamic risk exposure. In 
other words, building resilience can reduce the cause of vulnerability or risk of 
households becoming food insecure and malnourished and help households cope after 
a crisis occurs.  
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2.6. Empirical Evidences   
2.6.1. Determinants of Household Food Security  
Kassie et al. (2012) studied determinants of Food Security in Kenya from a Gender 
Perspective by running separate regression both for male and female-headed 
households. The study found that food insecurity is more associated with female-
headed households. The probability of food security increases as the quality of 
extension workers increases, land quality improve and farm size increase.  However, 
the probability of food security reduces as   the location of household distance to the 
market increases.  
 
Lawson (2011) studied the effect of both short-term and long-term food aid on food 
security at household level in rural Ethiopia by employing fixed effect model using 
four waves of data collected by Centre for the Study of African Economies in 1995, 
1996, 1997 and 1999. The study found that long-term food aid can have a positive or 
no effect depending on commodity type.  The study also found a significant negative 
effect on food security if the household receive aid persistently for longer period 
while the amount of food aid received in the past year does not have significant 
effects on food security.  
 
Magaña-Lemus et al. (2013) employed an ordered probit model to study determinants 
of household food security in Mexico based on the National Household Income and 
Expenditure Survey of 2010. The study made an analysis for the overall population 
and for rural lower-income households separately. Households with younger, less-
educated household heads were more likely to experience food insecurity than any 
other groups. The study also revealed that households headed by a single, widow or 
divorced mother, rural households, households with a strong indigenous background, 
households with disabled family members, non-agricultural households, households 
with kids and low-income families were more vulnerable to food insecurity.  
 
Aidoo et al. (2013) carried out a study to assess the determinants of household food 
security in Sekyere-Afram Plains District of Ghana by employing logistic regression 
model and found that farm size, off-farm income household size, marital status and 
credit access have a  positive and significant influence on household food security.  
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Kumba (2015) examines the role of household characteristics in determining food 
security in Kisii sub-County in Kenya and found that marital status, level of education 
of the household head; farm size and amount of land allocated to crop production 
make a significant difference between food secure and insecure households.  
 
Alem (2007) in his Masters‘ thesis tried to identify factors that influence household 
food insecurity in Tehuludere district of Amhara regional state, Ethiopia using 182 
sampled households. Logistic regression model was employed in the study to examine 
the determinants of household food insecurity. The study revealed that households 
who don‘t engage in off-farm activities and have low production, large family size, 
small farm size and small amount of livestock were factors that influenced negatively 
and significantly the household food security. Households‘ insecure land tenure 
perception and high dependency attitude on food aid were factors that positively and 
significantly contributed to high food insecurity in the study area.  
 
Khan et al. (2012) tried to examine the determinants of the three aspects of food 
security (food availability, accessibility and absorption) in rural areas of Pakistan. The 
study found that the production of wheat, rice, maize, pulses, oilseeds, poultry meat 
and fish positively affect food availability. Food accessibility is negatively affected by 
access to electrification and adult literacy while food absorption positively affected by 
safe drinking water, number of hospitals and child immunization.  
 
Kidane et al. (2005) used logit regression and simulation in their study to examine the 
determinants of households‘ food security in Koredegaga Peasant Association of 
Oromiya Zone, Ethiopia.  Ox ownership, fertilizer use, farm land size, education level 
of household heads, household size and per capita production had a positive and 
significant relationship with household food security. The study also revealed that an 
improvement in the educational levels of household heads and introduction to 
fertilizer use lead to a moderately higher probability of food security in the study area.    
 
Ometosho et al. (2006) found that household size, accessibility to health facilities;, 
farm size and household expenditure on food were the major determinants of the 
probability of household‘s food security in major food producer Kwara state.  In 
Benue state of Nigeria, Asogwa and Umeh (2012) investigated the determinants of 
food insecurity among rural household using Tobit regression by collecting data from 
21 
 
220 rural households.  The study found that household food insecurity decreases as 
working household member increases. Conversely, the study revealed that household 
food insecurity increases as the family size and the number of household members in 
school increases as the later one may be due to educational financing burden of 
households that shifts their income from food to non-food expenditure.  
 
Otunaiya and Obidunni (2014) in Ogun state of Nigeria assessed the determinants of 
food security among farming households using Food security index and logit 
regression model. It found that about 70% of the farming households were food 
secured. The logit estimation showed that dependency ratio and household size were 
found to affect negatively the probability of being food secure, while educational 
status of household head, farm size and membership of cooperative society, access to 
credit and access to food on credit positively associated with household food security 
status. Moreover, the study revealed that households that commonly engaged in off-
farm activities as coping strategies to escape from food insecurity have sustained their 
livelihoods in Ogun state 
 
Bazezew (2012) tried to identify food secure and insecure households and map the 
food insecure agro-ecological zones using calorie intake and HDDS indicators in 
drought prone areas of Lay Gaint district of the Amhara region state, Ethiopia. The 
study showed that 80% of households were food insecure based on per capita kcal and 
HDDS showed that households were highly dependent on two food groups i.e. cereals 
and pulses. Households living in woina dega and kola agro-ecological zones were the 
most food insecure in the district. The study also revealed that food availability is a 
serious problem in the study area that needs improving crop production through the 
application of agricultural inputs.  Moreover, the study pointed out the importance of 
non-farm activities to minimize cash constraints and supplement the agricultural 
income in the study area.  
 
Using Tobit model regression, Seid (2007) studied to identify the problem of food 
insecurity and its determinants in rural households of the Amhara Regional State of 
Ethiopia based on Household Income, Consumption and Expenditure (HICE) and 
Welfare Monitoring (MW) surveys. The results of the study revealed that about 45 
percent of the Amhara rural households are food insecure based on recommended 
minimum calorie requirement (i.e., 2200 kcal). The study concluded that natural 
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factors, demographic and socio-economic factors such as large family size, high 
dependency ratio, low level of agriculture production, low level of livestock wealth, 
low participation in off-farm activities were among the factors that increase the 
probability of food insecurity. 
 
Bashir et al. (2012) studied the determinants of rural household food security for 
landless households of the Punjab province in Pakistan using primary survey. The 
study found that household monthly income and household head‘s education levels of 
middle and intermediate level are positively related to the probability of being food 
secure while household heads‘ age and family size were negatively associated with 
household food security. 
 
Beyene and Muche (2010) examined the determinants of rural household food 
security by employing logistic regression based on the primary survey of 196 rural 
households in the Ada Berga district of central highland Ethiopia. The study found 
that non-farm incomes, land and livestock holdings, experiences in farming activities, 
water and soil conservation practices, fertilizer use meaningfully and positively affect 
household food security. The study also indicated the importance of adopting mixed 
strategies and interventions in the highland of Ethiopia that improving supply of 
fertilizer, increasing income diversification, increasing land and livestock productivity 
would greatly contribute to the realization of food security. 
 
Stephen and Samuel (2013) used Tobit regression model to assess determinants of 
food security in rural and urban households of Ashanti Region of Ghana. The study 
showed that some factors equally affect rural and urban households; however, 
significant differences exist between the magnitudes of the determinants of rural and 
urban households‘ food security. Household size, expenditure on food, access to 
credit, total own production, remittances, number of income generating activities and 
land endowment were significant determinants of food security in rural households, 
while in urban households the significant determinants of food security were 
household size, migration, per capita food expenditure; own production and land 
endowment. 
 
Cock et al. (2013) investigated the food security situation of rural households in the 
Limpopo Province of south Africa. The result showed that human capital (education, 
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dependency ratio and household size) and household income were the main 
determinants of rural food security in the Limpopo province. Significance differences 
were also observed in household food security situation across districts in the 
province. The study suggested that promotion of rural education and improving rural 
labour market as policy priorities in the province to enhance the food security 
situation of rural households. 
 
A study in Shiselweni region of Swaziland revealed that the probability of rural 
household food security significantly associated with land, livestock, ownership, age, 
and gender. The study also revealed that 46% of households are likely to use various 
coping strategies (reducing food consumption, skipping meals, consuming less than 3 
meals per day) as their survival strategy (Kuwenyi et al., 2014).  
 
Bogale and Shimelis (2009) conducted a study in one of dry land areas of Dire Dawa 
administrative region of Ethiopia to assess factors that influence rural household‘s 
food security by employing binary logit model.  The study showed that the probability 
of household food insecurity was significantly associate with  annual income, access 
to irrigation, family size, amount of credit received, age of household head, farm size 
and livestock owned. Moreover, variables such as number of oxen owned and 
dependency ratio sex of household head, total off-farm income, education of 
household head and amount of food aid received were poor in explaining the 
probability of food insecurity in the study area. 
 
Habyarimana (2015) used Probit model to examine determinants of food insecurity in 
rural households of Rwanda. The study found that rural households were more 
exposed to food insecurity than urban households and the majority of food insecure 
households were headed by females. The  Probit estimation revealed that household 
size, household's farm animal, household spending level, monthly food expenditure, 
land suitability per cell, soil erosion index per village, household asset index, 
household food acquisition level, household food acquisition problem, coping strategy 
index and membership to agricultural cooperative were factors that explained changes 
in rural household food insecurity in Rwanda.  
 
Harris-Fry et al. (2015) assessed Socio-economic determinants of household food 
security and women‘s dietary diversity in rural Bangladesh using multinomial logistic 
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regression to measure the relationship between selected determinants of household 
food security and linear regression to identify determinants and women‘s dietary 
diversity score. The estimation showed that relative wealth (middle tertile and top 
tertile), land ownership, women‘s literacy; access to media and women‘s freedom to 
access the market meaningfully reduced the risk of food insecurity while larger 
households increased the risk of food insecurity. The study also revealed that 
households with vegetable gardens and literate women made a difference in having 
better dietary diversity scores. 
 
Welderufael (2014) tried to examine the extent of household‘s vulnerability to food 
insecurity in urban and rural areas of Amhara regional state of Ethiopia and revealed 
that about 48% households were able to meet 2100 kcal per day per adult 
recommended calorie requirement in 2011, with higher prevalence in rural households 
than urban households. The binary logistic model showed that these households with 
male heads, lower consumption expenditure, large family sizes, old age households, 
and unemployed were more food insecure in urban areas, while farm inputs, farm 
size, livestock ownerships and shocks such as illness and drought were the 
determinants of rural household food insecurity. 
 
Muche et al. (2014) analyzed determinants of household food security in Mana 
woreda of Jimma Zone in Ethiopia.  Family size, educational status of household 
head, use of farm input and number of oxen owned by households were significantly 
associated with household food security. The study also tried to identify the coping 
strategies of households at initial stage of food shortage and at severe condition. At 
initials stage of food shortage, households used to sale of livestock, borrow grains and 
cash from relative and reduce amount of meal as first, second and third choice as 
coping strategy; whereas, escaping of meal, ate less preferred food and reduce size of 
meal were also identified at severe stage of household food shortage as first, second 
and third choice.   
 
Leza and Kuma (2015) conducted a study to identify determinants of rural farm 
household food security status in Boloso Sore district of Wolaita Zone in the Southern 
state of Ethiopia by employing binary logit model based on primary survey. The result 
showed that 65.5%, 34.6% and 27.8% as head count index (prevalence of food 
insecurity), food insecurity gap index and food surplus gap index. Family size, age of 
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the household head and access to extension services had a negative effect on 
household food security status while credit access, household income, oxen ownership 
and cultivable land size had a positive effect on household food security. Similarly, 
Mitiku et al (2013) conducted a study in Shashemene district of Oromia regional state 
in Ethiopia about determinants of rural household food security. The study found that 
the prevalence of rural food security was 36% with 12.4% depth of food insecurity 
and 7.4% severity of food insecurity and from logit regression estimation rural 
household food security in the district was strongly influenced by cultivated land size, 
family size, total farm income, off-farm income and livestock ownership of 
households. 
 
Taruvinga et.al (2013) estimated determinants of rural household dietary diversity 
from rural communities in the Eastern Cape province of South Africa using primary 
survey. From regression estimation, the study found that  education, participation in 
irrigation schemes, gender, income, access to home gardens and ownership of small-
livestock have positive influence on attainment of high dietary diversity. 
 
Abafita and Kim (2014) examined the determinants of food security among rural 
households in Ethiopia using data from the latest round of Ethiopian Rural Household 
Survey. The study used principal factor analysis to generate a self-reported food 
security status and a multidimensional index.  The study tried to identify determinants 
of food security using Ordinary Least Square (OLS) regressions and Instrumental 
Variable (IV) disregarding endogeneity problem in the first estimation of OLS and 
taking into account endogeneity problem in IV estimation. The results revealed that 
education of household head, age, adequacy of rainfall, participation in off-farm 
activities, livestock possession, per capita consumption expenditure and soil 
conservation practices were significantly and positively related to household food 
security; while remittance and access to credit had a negative influence. 
 
Goshu et al. (2013) employed simulated maximum likelihood (SML) multivariate 
probit models to investigate the interdependence of decisions on the adoption of 
agricultural technology and the simultaneous interaction between food security 
situations of smallholder rural households and agricultural technology adoption using 
primary survey. The result from simulation showed strong and positive 
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interdependence between households‘ decisions about the adoption of agricultural 
technology and their food security situations. 
 
Abdulla (2015) tried to study the status and major determinants of food security 
among the rural household in the Bule-hora District of Borana Zone in Oromia 
Regional State of Ethiopia by employing ordered logistic model based on primary 
survey. The result showed that about 23% of sampled farmers were food secure. The 
regression result revealed that cultivated land size, livestock holding, improved seed, 
sex of household head, soil fertility status and non-farm income were significant 
factors that influence rural household food security in the district.  
 
Kahsay and Mulugeta (2014) conducted a study in Tigray state of Ethiopia in Laelay 
Maichew district to identify rural farming household food security by employing 
multiple linear regressions.  The regression estimation revealed that age of household 
head, number of Tropical Livestock Unit (TLU) per household, use of improved 
seeds, number of adult equivalent household and land size were found to be 
significant determinants of rural farming food insecurity in the district. 
 
Addisu (2015) estimated the food insecurity situation and identify its determinants for 
Libo Kemkem District of Amhara National Regional State in Ethiopia using primary 
data from households. The study found that the minimum level of food expense 
required per adult equivalent (AE) to meet the recommended daily calorie intake of 
2200 kcal was 2,700 Birr per year at the current price; accordingly, 50.7% of 
households were food insecure. The binary logistic regression model also revealed 
that participation in safety net programme (PSNP), age of the household head, total 
assets and income and soil fertility problem had significant impact on determining the 
household food insecurity situation.  
 
Mengistu et al. (2009) identified the basic demographic, economic and social 
determinants of household food security status among rural communities of Sidama, 
Wolaita and Guraghe zones in southern Ethiopia. The study found that households in 
the study areas face serious food shortage for an average of four months in a year. 
Most households owned less than half hectare of land and have low participation in 
off-farm income generating activities. Households commonly face difficulties in 
managing risks and disturbances at the time of agricultural failure and serious food 
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scarcity. Households employ a range of coping strategies to survive from serious food 
shortage. Moreover, the study revealed that accessibility and availability of some of 
the economic institutions such as savings credits and inputs markets are very limited 
in the study area.  
2.6.2. Determinants of Child Nutrition   
 
Osei et.al (2010) assessed the relationship between household food insecurity and 
malnutrition among children aged 6 to 23 months in Kailali District of Nepal. The 
study found that more than two-thirds (69%) of households were classified as food 
insecure but there were no significant associations between household food insecurity 
and stunting, underweight or anemia. Prevalence of underweight was associated with 
maternal education while stunting and underweight were associated with maternal 
height and household wealth. Anemia was also associated with low maternal 
hemoglobin concentration. 
 
Garrett and Ruel (1999) tried to study whether there is any difference between the 
determinants of rural and urban food security and nutritional status in Mozambique 
using a national cross-sectional household demographic and expenditure survey. The 
study found that the determinants of food insecurity and malnutrition and the 
magnitudes of their effects were very nearly the same except some differences which 
appeared due to the level of critical determinants rather than in the nature of the 
determinants themselves. For children 0-23 months old, there were differences 
between rural and urban in terms of determinants of household calorie availability and 
nutritional status. Similarly, the study revealed that children aged 24-60 months had 
almost the same determinants of household calorie availability and nutritional status 
but some difference was observed between urban and rural areas, particularly in some 
physical environment factors that surround children.  
 
Saaka and Osman (2013) tried to assess the magnitude of household food insecurity 
and its consequences on the nutritional status of children aged 6-36 months in Tamale 
Metropolis of Northern Ghana. The study measured food access in terms of household 
food insecurity access scale (HFIAS), household dietary diversity score (HDDS) and 
food consumption score (FCS). The study result showed mixed results because of 
different measures of household food insecurity. Though the HFIAS indicator yields 
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the highest household food insecurity than HDDS and FCS, it was not related to any 
of the nutrition indices. Bio Mass Index of mothers and chronic malnutrition (stunted 
growth) was significantly associated with both HDDS and FCS but not acute 
malnutrition (wasting) with FCS being a stronger predictor of children nutritional 
status. The study also signified that children in food secure households were more 
protected from chronic malnutrition than their counterparts.   
 
Masiye et.al (2010) examined the determinants of nutritional status among children 
aged below five years in Zambia using national cross-sectional data surveyed in 2006. 
The study tried to quantify the effects of several child and household specific 
demographic and socio-economic factors on child nutritional status, as well as a 
geographic context fixed effect. The study indicated that household expenditure and 
parental education is a leading determinant of nutritional status of a child. In the 
study, it was also observed that children become more malnourished as they get older 
than 18 months and poor nutrition falls disproportionately on rural children. Besides 
the individual and households factors, the study indicates the significance of the 
geographic context which shows the underlying ecological pattern to malnutrition.   
 
Deneke (2004) conducted a study in two selected peasant associations of Gera Keya 
district of Amhara Region in Ethiopia to investigate the extent, determinants and 
coping strategies of farming households. The study found that 53.4% of households 
were food insecure having 25% food poverty gap. The time between June and 
October was mentioned as sever period of food shortage.  The regression analysis 
showed that farmland size, oxen and small ruminants holding as well as family size 
were the major determinants of household food security in the study area. Erratic 
rainfall, drought (belg season rain failure), shortage of farmland due to population 
pressure, lack of oxen, soil erosion, low price of sheep and sheep diseases, water 
logging, frost and problem of pests and plant diseases were frequently mentioned 
problems by farmers in the study area. Moreover, in response to shortage of food, 
households engaged in different coping strategies that range from reducing the 
number of meals per day to eating wild plants and high tendency of relief food aid.  
 
Kamiye (2011) used a multilevel linear model with random-intercepts to estimate the 
determinants of child anthropometric indicators indices in Lao based on Multiple 
Indicator Cluster Survey 3. The study identified that assets of household, level of 
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education of parents, mothers‘ attitude towards domestic violence, condition of 
sanitation and water, local and health services were important determinants of 
nutritional status of children. The study also indicated the presence of age difference 
in child nutrition that children aged 0-11 months were well-nourished than those aged 
12-59 months. 
A study from Malawi showed that at the early age of children malnutrition worsens 
and starts to improve at the certain age in later age. Boys are more at risk than girls 
and children falling sick frequently and drawing unsafe water were more prone to 
malnutrition. The same study also showed that mother/female household head 
economic empowerment made differences in child nutrition that children who had 
economically empowered mother/female-headed household were more likely to be 
well-nourished (Chirwa et.al, 2008). 
Ahmed et al. (2012) analyzed determinants of under nutrition among under-two year 
old children of rural Bangladesh by employing multinomial logistic regression model 
based on a data set from National Nutrition Programme baseline survey conducted in 
2004. The study revealed that being female and having received measles vaccination 
were less likely to be undernourished while children who have suffered from diarrhea 
in the previous weeks, had a mother above 30 years old, shorter (below 145 cm), 
undernourished (BMI ≤18.5 kg/m2) and illiterate/less educated, were more likely to be 
undernourished. The study also showed that children living in the unhygienic toilet 
were more likely to be moderately stunted and underweight and children who came 
from families with the lowest quintile of asset index were more likely to be 
undernourished in all nutrition indicators.  
Girma and Genebo(2012) using the 2000 Ethiopia Demographic and Health Survey 
(DHS) found that  household economic status, child‘s age, birth order and preceding 
birth interval, education of parents and number of prenatal care visits of the mother 
were  important determinants of child stunting in Ethiopia. 
Kahsay et.al (2015) assessed nutritional status and associated factors of 6 to 59 
months old children from food secure and food insecure households in rural areas of 
Saesie Tsaeda Emba district of Tigray in North Ethiopia. According to the study, food 
secure households had well-nourished children than food insecure households The 
study found mixed results of factors associated with child nutrition in both food 
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secure and insecure across all indicators of child nutrition. For instance, factors 
related with stunting in food secure households were duration of continued breast 
feeding, sex of family head and occupation of father while sex of family head, age of 
the child and duration of continued breast feeding were associated with stunting in 
children from the food insecure households. In the case of underweight, the study 
found that educational status of father, sex of the child and current breast feeding 
status of the child were the factors related with underweight for children from food 
secure households, while occupational status of father, sex of child, age of mother, 
main source of water to the household and first complementary food given to the child 
were associated with underweight in the food insecure households. Child wasting was 
highly explained in terms of age of the father and number of cattle owned by the 
household in food secure households while age of child and main source of water to 
the household were the factors related with child wasting from the food insecure 
households.  
Fentaw et.al (2013) studied the prevalence of child malnutrition in agro-pastoral 
households in Afar Regional State of Ethiopia and found that 67.8% of children were 
stunted, 12.8% were underweight and 46.1% were wasted. Children living in female-
headed household were characterized by more dependency ratio, less access to assets, 
health services and institutions were more likely to be undernourished in agro-pastoral 
households in Afar.   
Bhandari and Chetri (2013) assessed factors associated with nutritional status of 
under-five children in Kapilvastu district in Nepal. The study found that mother‘s age 
20-35 years, birth order up to second, gap more than two years between two 
pregnancies, better socio-economic status recommended, exclusive breast feeding, 
complete immunization, timely care-seeking and early recommended supplementary 
foods had significant positive effect on children nutrition. 
Ajieroh (2012) tried to study malnutrition rates among children (0-36 months) and 
women of reproductive age in Nigeria by using data from National Demographic 
Health Survey. The study identified the determinants categorizing into major and 
other determinants based on their effects.  Some of the major variables that influence 
maternal and child nutrition were having a household head principally engaged in 
agriculture, maternal work to earn income, maternal education or knowledge and 
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household economic status whereas other determinants include decision-making on 
her income and her health, share of  children under five years in a household, 
mother‘s age, children based characteristics such as sex, age, dietary diversity and 
meal frequency and access to public health services such as having vaccinations and 
antenatal care . According to the study, these other variables are more localized in 
urban or rural settings of specific  regions and zones though  the effect of some factors 
cuts across many of the urban and rural regions and zones. 
Srinivasan et al. (2013) studied rural-urban disparities in child nutrition in Bangladesh 
and Nepal using Demographic and Health Survey of two countries. The study applied 
quintile regression-based counterfactual decomposition methods to measure 
differences in the level of socio-economic determinants and the strengths of 
association between socio-economic determinants in the observed urban rural 
disparities taking stunting as child nutrition indicator. Accordingly, the study found 
that there were no basic differences in the characteristics that influence child nutrition 
(stunting) outcomes in rural and urban areas. However, the study observed rural urban 
disparities in the lowest quantiles of child nutrition outcomes in terms of spouse‘s 
education, maternal education and the wealth index which includes access to drinking 
water, sanitation and household asset ownership. The study also revealed that at the 
lower end of the HAZ score distribution less than a quarter of rural-urban disparities 
showed differences in the strengths of association between socio-economic 
characteristics and stunting outcomes.  
Hailemariam (2014) estimated prevalence of underweight and identify factors 
associated with underweight among rural children aged below two years of age 
residing in Western Ethiopia. The study found that the prevalence of underweight was 
low that 8.9% and 15.1% of children aged under two and one year were underweight 
respectively. The study also showed that the prevalence of malnutrition was lower in 
girls than boys (9.7% Vs 8.2%) and the risk of underweight was higher in children 
less than six months than any age group. Birth weight, age of child, frequency of 
breastfeeding, health information after delivery and access to vitamin A-rich 
fruits/vegetables were important factors associated with malnutrition in the study area.  
Rahman et.al (2008) Identified factors associated with nutritional status in terms of 
Body Mass Index among children aged 24-59 months in rural Bangladesh using 
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Demographic Health Survey data. The study found that child underweight was more 
pronounced in girls and children didn‘t have access to vitamin A supplements 
whereas better-nourished children were observed in children whose mother aged 20-
30 years at the time of birth and worked for cash. Moreover, husband‘s education and 
occupation, household assets index and mothers‘ age at last birth were also important 
factors that influence child nutrition in Bangladesh.  
Zewdie and Abebaw (2013) studied determinants of child malnutrition in Kombolcha 
districts of Eastern Hararghe in Ethiopia and found that 45.8%, 28.9% and 11.2% of 
sample children are stunted, underweight and wasted, respectively. From logistic 
regression, the study also revealed that child‘s age, gender, farm size, household size, 
water source, latrine use, immunization status and the mother‘s use of antenatal care, 
and incidence of morbidity were strongly associated with the nutritional status of 
children.  
Mostafa Kamal (2011) employed multinomial logistic regression to explore the socio-
economic factors of moderate and severe stunting among under-five children of rural 
Bangladesh using Bangladesh Demographic and Health Survey 2007. The study 
revealed that the prevalence of stunting was 66%, of which 26.3% and 15.1% were 
moderately and severely stunted respectively and high risk of severe and moderate 
stunting was observed in children whose mother is thinner. Moreover, the study 
identified father‘s education, toilet facilities, child‘s age, birth order of children, 
wealth index and region of children as important determinants of stunting in 
Bangladesh.   
Silva (2005), using Ethiopia Demographic and Health Survey 2000 data, examined 
the relationship between the probability of children being stunted and underweight 
and access to basic environmental services, such as water and sanitation. The study 
found that accesses to these environmental services were important factors of child 
underweight and its impact is larger in rural areas. In addition to these external 
factors, the study also found that other factors of biological and socio-economic status 
of households such as child‘s age, mother‘s height, household wealth and mother‘s 
education were important factors of children nutritional status. Likewise, by 
employing the conditional nutrition demand approach to household data from 
Ethiopian welfare monitoring of 1996, 1997 and 1998, Christiaensen (2001) identified 
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household resources, parental education, food prices and maternal nutritional 
knowledge as key determinants of chronic child nutrition in Ethiopia. 
Asfaw et.al (2015) assessed magnitude and factors associated with undernutrition in 
agro-pastoral community children who are 6–59 months of age in Bule Hora District 
in South Ethiopia. The study found that 47.6%, 29.2% and 13.4% of children were 
stunted, underweight and wasted respectively.  The logistic regression showed that 
diarrheal morbidity was associated with all forms of child nutritional status.  In 
addition to that, male sex, uneducated fathers and being above 4 children ever born to 
a mother were significantly associated with the probability of a child to be 
underweight while the probability of being stunting was associated with being male 
and pre–lacteal feeding. Likewise, complementary feed starting age and not using 
family planning methods were strongly associated with the probability of being 
wasting.  
Fikadu et.al (20014) conducted community based case-control study to assess factors 
associated with stunting among children of age 24 to 59 months in Meskan District of 
Gurage Zone in South Ethiopia. The study found that stunting was more associated in 
children living in large family size, whose mothers worked as merchants than as 
house wives, breast fed for <2 years, exclusively breast fed for <6 and children who 
bottle fed were more likely to be stunted than children who fed their complementary 
food using spoon/cup. 
Kebede (2008) using data from rural Ethiopia examined the determinants of short-
term child health by controlling for the long-term health status of children by 
employing linear mixed models that control for individual heterogeneity. The study 
indicated that the effect of per capita household expenditures on children‘s wasting( 
weight-for-age z-scores) was influenced by the children‘s stunting (height-for-age z-
scores) implying that the efficiency with which short-term health inputs were 
transformed into health outcomes was significantly affected by the long-term health 
status of children. 
Debela (2014) studied the relations between Ethiopia‘s Productive Safety Net 
Programme (PSNP) and short-run nutrition outcomes among children age 5 years and 
younger by employing exogenous switching regression based on survey data from 
2006 and 2010 in Northern Ethiopia.  The study revealed that PSNP had a positive 
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effect on short-term nutritional benefits for children that children in PSNP member 
households had weight-for-height Z-scores greater than those of children in PSNP 
non-member households.  
Haidar et.al (2005) quantified the prevalence of child nutrition and identified factors 
associated with childhood undernutrition in North Wollo zone in Ethiopia and found 
that stunting, underweight and wasting were 44.5%, 25.0% and 9.0% respectively. 
The study also revealed that the prevalence of undernutrition was higher in female-
headed households, child food taboos, dispossession of livestock, wrong eating habits 
of families, inaccessibility of health and nutrition education, early marriage and short 
stature of mothers.  
Tariku (2014) compared the magnitude and risk factors of malnutrition among 6 - 59 
months children from Community Based Nutrition Programme (CBNP) implementing 
and non-implementing districts of south eastern Amhara region in Ethiopia. The study 
found that the prevalence of stunting, underweight and wasting were 60.6%, 31.1%, 
12.6% and 39.0%, 27.5%, 14.7% in CBNP and non-CBNP implementing districts 
respectively. The study also indicated that the two districts had specific risk factors 
for child malnutrition that needs cost effective intervention. 
2.6.3. Determinants of Household Resilience to Food Security 
 
Different institutions and researchers have tried to measure resilience and assess the 
impacts of their resilience programme at the household or community levels.  Alinovi 
et al. (2008)  for Palestine  and Alinovi et al. (2010) for Kenya tried to measure 
household resilience to food insecurity using 11
th
  Palestinian Public Perception 
Survey (PPPS 2007) and  Kenya Integrated Household Budget Survey 2005/06 
respectively. Both studies employed FAO‘s RIMA model using two-stage factor 
analysis techniques. In attempting to analyze resilience of Palestine household to food 
security, six components were used, such as asset, income and food access, access to 
basic service, social safety nets, adaptive capacity and stability. The study from 
Palestine revealed that the component of the resilient model showed a significant 
difference in terms of location that richest and more stable area (East Jerusalem) are 
most resilient and its resilience is depends on income and food access capacity, while 
in Gaza Strip mostly dependent on social safety nets.   
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A few modifications from Palestine resilience analysis framework were made to apply 
in the Kenya analysis of resilience. Additional components were employed based on 
the nature of the country such as agricultural practice and technologies. The study also 
classified the Kenyan households by clustering according to their own livelihood 
strategies such as pastoralist, agro-pastoralist, large holder farmers, smallholder 
farmers, wage employees and entrepreneurs so as to examine different livelihood 
strategies‘ role for resilient and  to understand the key determinants of each livelihood 
strategy. The study revealed that there were significant differences across provinces 
and among livelihoods and the resilience components are different for each livelihood 
group. In term of location, Nairobi was by far the most resilient province and Eastern 
province the least one. In terms of livelihood group, the large-holder farmers‘ cluster 
was the most resilient while the pastoralists were the least resilient. Moreover, the 
study also found that the components of resilience are different for each livelihood 
group. In terms of access to basic services, for example, access to credit was much 
more relevant to pastoralists and large-holders than other groups. Access to water was 
more relevant to both farmer groups and agro-pastoralists while access to electricity 
and telephone networks and social safety nets for urban dwellers as it was more 
relevant to entrepreneurs and wage-employees.  
 
Using the same model and methodology of Palestine and Kenya studies above, Ciani 
(2012) tried to measure the resilience of rural households to food security for 
Hurricane Mitch 1999 affected rural households based on panel data from national 
household surveys of both 1998 and 2001. The study produces a single agricultural 
resilience index and included additional variables such as household characteristics, 
social, economic and physical ―connectivity‖ and dropped the stability component of 
resilience index used for Palestine and Kenya. The study found that there was 
differences among livelihood groups in resilience that agricultural wage workers and 
small land owners were poorly resilient than others.  
 
Negussie and Mulat (2010) studied resilience for food security and livelihood 
dynamics based on the Ethiopia Rural Household Survey panel data using principal 
component analysis and dynamic probit random effect model. The result showed that 
cultivated land, ownership of livestock (having oxen, milking cows and transport 
animals), use of improved technologies and household membership in traditional 
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saving groups (iqub) are positively and significantly correlated with dynamics of 
building sustainable resilience for food security.  
Based on  Ethiopia Rural Households Survey Panel data of 2004 and employing 
Structural Equation Modelling (SEM), Negussie and Francois (2014) found that 
building resilience significantly influences household per capita consumption, 
absorptive and transformative capacities  and vice versa. Absorptive capacity of the 
households positively and significantly correlated with  household per capita income 
(crop, livestock, on-farm and off- farm wage income), ownership of livestock,  land 
cultivated and participation in social capital/networking (iddr, equb, wonfel and 
participation in giving and taking traditional loan), while the transformative capacities 
was positively and significantly correlated with  use of modern technologies such as 
irrigation, fertilizer,  advice/services from extension agent as well as access to 
information services. Similarly, Gambo (2014) using Principal Components Analysis 
and Structural Equation Modelling (SEM) tried to identify determinants of rural 
households‘ resilience to food insecurity in Niger based on National Survey on 
Households‘ Vulnerability to Food Insecurity data of 2010.  The study showed that 
asset and social safety nets indicators have a positive and significant influence on 
households‘ resilience. 
Maxwell et.al (2013) tried to measure resilience in Northern Ethiopia using 
―livelihoods change over time‖ (LCOT) approach using four rounds of a household 
survey over two years (two rounds in the ―hunger‖ season and two rounds in the 
―postharvest‖ season) in two districts in Tigray regional state, Northern Ethiopia.  The 
current as well as over time change of livelihood status was measured. It also 
analyzed  underlying factors of change for each of the four resilience pathways for 
how households respond to shocks (i.e., bounce back better, bounce back, recover but 
worse than before, collapse). The study revealed that all the food security indicators 
depict improving access to food, decreasing levels of coping and increased dietary 
diversity over the four rounds of the survey; however, the determinants of food 
security status vary by outcome indicator and round. Among factors of food security, 
the aggregate impact of shocks was a significant factor across all rounds of the survey 
and for most of the socio-economic and geographic subgroups.  
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Description of the Study Area and Methodology 
 
3.1. Description of the Study Area 
3.1.1. North Wollo Zone  
The North Wollo administrative zone is one of the eleven zones of the Amhara 
Regional State of northern Ethiopia. North Wollo acquired its name after the former 
Wollo province bisected into north and south. The North Wollo zone is 
geographically located between 11
0
N-13
0
N and 38
0
E to 40
0
E. It is bordered on the 
north by Wag Hemra, on the south by South Wollo, on the east by Afar Region State, 
on the west by South Gondar, on the northeast by Tigray Regional State and part of its 
southern border is defined by the Mille River. The zone has an estimated area of 
12,172.50 square kilometres (km), which is about 20 per cent of the region. The 
administrative zone has nine Woredas, namely, Gubalafto, Habru, Delanta, Meket,  
Wadla, Bugna and Gidan. Its administrative town, Woldia, is located 380 km North 
East of Bahir Dar and 521 km north of Addis Ababa. 
The altitude of the zone varies from 600 to 4284 meter above sea level (m.a.s.l). The 
North Wollo administrative Zone has four agro-ecological zones, namely, lowland 
(Kolla) 500 -1500 m.a.s.l 38%, Mid-altitude (Woina-Dega) 1500-2300 m.a.s.l is about 
34%, Highland (Dega) 2300-3200 m.a.s.l is 21% and Wurch >3200 is about 7 % of 
the Zone. 
Most of the areas are unsuitable for agriculture as several part of the zone is 
mountainous and steep slopes, which severely limits the cultivated area. About 24% 
of land in this zone is arable, 47.3% degraded or unusable, 17.4% shrub land, 4.6% 
pasture, 0.37% forest and the remaining 6.3% for other uses (Yassin, 2002). 
According to 2007 census, the Zone has a total population of 1,500,303 in a total of 
355,974 households. The average persons per household are 4.21 and have 343,504 
housing units. Only 10.35% of the population are urban inhabitants.   
Four ecological livelihoods are found in the zone. The North Wollo East Plain 
livelihood zone encompasses Habru, Raya Kobo and the lowland areas of Guba Lafto 
districts; Northeast Midland mixed cereal livelihood zone includes Bugna, Lasta and 
parts of Gidan; North Wollo Highland Belg livelihood zone consists of the ―Belg‖ 
dependent highlands of Guba Lafto, part of Gidan and part of Meket; and Abay 
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Tekeze watershed livelihood zone covers Wadla and part of Meket—which are 
known as the Meher-dependent Midland area of North Wollo.  
Figure 3.1 
 Amhara Regional State Map 
 
 
   Source: Amhara regional state communication office, 2012  
 
3.1.2. Gubalafto District 
3.1.2.1. Location  
Gubalafto district is one of nine districts (wereda) in North Wollo of Amhara 
Regional State, which is a drought prone area found in ―Ethiopian famine belt‖. The 
district is located between 39
012‘9‖ and 39045‘58‘‘East and 11034‘54‘‘and 
11
058‘59‘‘North. It is bounded on the North by Gidan; to the North West by Meket; 
to the northeast by Kobo;  to the east Afar regional state; to the south North Wollo 
zone; to the south east by Habru district and to the west Dawunt and Delanta. The 
district has 34 rural kebeles. Hara and Sanka are the only two small towns found in 
the district, which are the main market centre in addition to Woldia town.   
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Figure 3.2 
 Gubalafto District Map 
 
 
    Source: Seid, 2010 
3.1.2.2. Topography and Climate  
According to the District Agriculture Office (2012), Gubalafto has a mountainous 
landscape, hills and valleys and varied latitudes ranging from 1300 to 3900 m.a.s.l. 
The relief of the district is characterized by 35% mountainous, 30% undulating, 20% 
flat and 15% gorges or valleys. Similar to most parts of Wollo, the district has a 
rugged topography and lies in the watershed boundary of the Abbay, Awash, Tekeze 
and Golina rivers (Damene et.al, 2013). Most of the rural population are settled on the 
highlands and plateaus.   
According to Sirinka Agricultural Research meteorological data, the annual mean 
minimum and maximum temperatures are ranging from 13.5 to 25.4
0
C. December is 
the coldest month while May and June are the hottest months. Gubalafto Woreda has 
four agro-ecological zones, namely, Wurch >3200 m.a.s.l., Highland (Dega) 2300-
3200 m.a.s.l., Mid-altitude (Woinadega) 1500-2300 m.a.s.l, and lowland (Kolla) 
1379-1500 m.a.s.l. The district‘s rainfall has bimodal characteristics. The small rainy 
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season (Belg) lies in between March and May and the long rainy season (Meher) 
remain in between June and September. Crop production in the highland areas (Dega) 
usually depend on Belg rain, whereas the Woinadega and Kolla areas depend on 
Meher rain (Alemu, 2011). The study area gets annual rain fall between 500- 800 mm.  
It is one of the lowest rainfalls in the region and less than the annual evaporation 
(Derbew, 2000). The nature of the rainfall is erratic, short in duration and poorly 
distributed temporally and spatially. Most of the annual rainfall falls between July 
and August. 
3.1.2.3. Geology and Soil  
The geology of the area is dominated by basic and ultra basic rocks (such as basalt, 
gabbro and pyroxenite etc.) and Pyroclastic rocks like tuffs and ignimbrites ashes and 
with a small portion of undifferentiated igneous rock (Goshu, 2010). The major soil 
types extensively distributed in the district are Lithic Leptosols (92.2%), Eutric 
Cambisols (3.9%)  and the Eutric Leptosols(3.5%) (FAO, 1997).  
3.1.2.4. Population  
According to the Central Statistical Agency of Ethiopia (CSA) (2007) survey, 
Gubalafto district has a total population of 139,825 which shows an increase of 
0.48% over the 1994 census. Of which, 50.6% are men and 49.4% women; and only 
3.49% are urban inhabitants. With an area of 900.49 square kilometres, Gubalafto 
has a population density of 155.28 which is greater than the zone average of 123.25 
persons per square kilometre. About 32,824 housing units and 33,676 households 
were counted in this Woreda. The average persons to a household were 4.15. The 
majority of the population (86.6%) was followers of Ethiopian Orthodox 
Christianity, while 13.32% of the populations reported as Muslim. Almost all 
population was from Amhara ethnic group and spoke Amharic as their first language.  
3.1.2.5. Livelihood and Food Security in North Wollo and Gubalafto  
Since the 1950s, famine in Ethiopia has been intimately linked to former Wollo 
province. According to North Wollo zone PSNP Coordinator Office, all eight rural 
districts of North Wollo zone including Gubalafto district have been grouped amongst 
the 48 districts identified as the most drought prone and food insecure districts in the 
Amhara Region State.  
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Many factors are associated with the miserable life of North Wollo peasants. These 
are low agricultural productivity, cyclical drought and an unreliable and inadequate 
rainfall system, crop failures because of pests and high population pressure on a 
limited arable land. In addition to this, the bad governance has added a new dimension 
to the problem of farmers. Even in good years, farmers cannot sustain themselves on 
the basis of its agricultural production alone (Sørensen et al., 2004).   
Figure 3.3 
Amhara Region Districts by Food Security Status 
  
 
     Source: Amhara Disaster, Risk management and Food Security Sector office, 2011 
 
About 96.51% of district population lives in rural areas and their livelihood is 
generally depending on smallholder subsistence mixed agriculture, where both crop 
and livestock productions are practiced under the same household unit. 
According to the study of MoRAD (2007), the district has two different livelihood 
zones i.e. the North Wollo East Plain Livelihood Zone (NWE) and North Wollo 
Highland Belg Livelihood Zone (NHB). As seen from the figure below, except three 
kebeles, around 95% of the population live in NWE livelihood zone.  
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Figure 3.4 
Gubalafto District Map by Livelihood Zone 
  
 
Source: MoARD, 2007 
 
The NHB livelihood zone can be characterized as belg dependent, chronically food 
insecure and has a long history of food aid. The zone is found at an  altitude of 2000 
to 3,500 meter where agricultural land is scarce. The dominant crop is barley, with 
wheat, oats, pulses and flax. In the zone animal rearing is also done and the main 
animals are cows, oxen and sheep. Sale of livestock and livestock products have 
considerable contribution to household‘s income. Drought, pest infestation, livestock 
disease and frost are the main chronic hazards in this livelihood zone which occur 
annually with varies intensity except drought that occurs one in every  in every three 
years. 
 
NWE is a Meher dependent or kola livelihood zone which is found in lowland areas. 
It has relatively moderate land holdings, fertile soils, good rainfall though not reliable 
and is generally believed to be food sufficient livelihood zone. This is a mixed 
farming zone combining cereal cultivation and livestock rearing and with some 
production of fruits and vegetables.  Sorghum, Maize and teff are the main food as 
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well as cash crops. Some kebeles like, Sanka, Lay Alewuha (Dorogibr), Laste-
Gerado, have access to river and groundwater – based drip irrigation that improves 
the production of tomatoes and onions.  The main road that runs from Dessie to 
Addis Ababa and Bahir Dar facilitates a strong inflow and outflow of products and 
involvement in petty trading activities are relatively high. Crop pests such as stalk 
borer which affects sorghum and maize and the shoot fly which mainly affects teff 
are the main chronic hazard in NWE livelihood.  Drought problems occur once in 
every 3 years in the zone. 
The livelihood of farmers in the district is endangered by seasonality of rainfall, 
drought and moisture stress, decline of the inherent fertility and organic content of 
the soil and erosion induced land degradation. Diversifications of employment or 
off-farm employment opportunities are very limited.  
PSNP and NNP are the main active interventions that exist in the district. PSNP has 
two benefit modalities for six months: cash/food for work i.e. for those who can 
provide labour for public works, and direct cash/food support i.e. for those who can‘t 
provide labour such as disabled and aged people.  The benefit is 15 kg wheat, 1.5 kg 
pulse and 0.5 litre oil per month per individual or equivalent of its cash or 
combination of cash and food. In addition, supplementary food is distributed to 
malnourished children and lactating women. NNP is focused on household health 
extension that provides training on maternal and child health, nutrition, hygiene, 
family planning and so on. Rural credit packages are also available for investment in 
livestock, petty trade and new agricultural technologies.  
3.2. Methodology 
3.2.1. Data Source and Collection   
 
To analyze determinants of rural household food security and child nutrition, the 
study used both primary both secondary data. To collect primary data, the study used 
a structured questionnaire that enabled to provide statistical information on 
households‘ demographic composition, income and expenditure, consumption and 
other important socio-economic information. 
 
The survey questionnaire was first prepared in English and later translated into 
Amharic. Before commencing the actual fieldwork, four enumerators from kebele 
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health extension workers were recruited and trained for two days. After the training, a 
pilot survey of 20 samples using structured questionnaires was done. Minor changes 
were made in translated Amharic questionnaire to make it easier for the respondents. 
The survey was conducted at the weekend‘s morning in order to get in touch with 
heads of households and children at ease.  
 
3.2.2. Sample Design 
 
The study employed a two-stage stratified sampling methodology to select 
respondents of rural households from Gubalafto district. The strata were divided 
based on the ecological livelihood of the district. The district has two ecological 
livelihood zone .i.e. North Wollo Highland (NWH) or belg dependent and North 
Wollo East Plain Livelihood Zone (NWE) or meher dependent. The majority of the 
population are found in NWE livelihood zone. Out of 27 kebeles, 24 are found in 
NWE livelihood zone and the remaining three kebele are found in NWH livelihood 
zone. Four kebeles were randomly selected, one from NWH livelihood zone i.e. Ahun 
Tegegn and three from NWE livelihood zone i.e Gubarja, Teklehaymanot, Alawuha. 
The population of Gubaraja, Teklhaymanot, Alawuha and Ahun Tegegne was 4626, 
2976, 2545, and 2906 respectively, in total 13053 households in 2007 CSA survey.  
 
The sample size was determined by following Cochran‘s (1977) formula:   
 
               𝑆 =
𝑝(1−𝑝)
𝐴2
𝑍2
+
𝑝(1−𝑝)
𝑁
 
Where    S = required sample size     
         
              N = number of people in the population 
 
              A = accuracy desired 
 
              Z = the number of standard deviation of the sample distribution that  
                  correspond to the desired confidence level. 
 
             P = proportion of population in one category of a dichotomous variable, for  
                   instance food secure or insecure, poor or non-poor.   
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The total household number in those randomly selected four kebeles (N) was around 
13,053 households. Since there is no previous study in the district about the 
prevalence or proportion of food insecure households (P), the study takes the 
proportion of food secure households as 50% which is the maximum value in sample 
size determination. Confidence interval (Z) 95% is taken for this study. The accuracy 
(A) of a sample is defined as how close the sample statistic is to the population 
parameter and 7% was taken as accuracy level. The calculated value of the sample 
size (S) is 193 households. Since it is the minimum required sample, we added 47 
households as allowance and information were gathered from 240 households. 
However, because of inconsistency, incompleteness and errors in filling up 
questionnaires, 10 questionnaires were dropped. As a result, our final sample size was 
pair of 230 households and children samples. In the case of households having more 
than one child aged below 5 years old, only one child was selected randomly. 
 
Finally, the study used health extension workers‘ household and child monitoring 
records, which have lists of household members and demographic data in each kebele 
that used to capture individuals and family units as the sampling frame. Systematic 
sampling was used to select households from each of the kebeles. In short, n
th
 of the 
household were selected from the registration of each kebele. In each of the selected 
kebels, simple random sampling was employed in the selection of the first household.  
 
3.2.3. Method of Data Analysis  
 
The collected quantitative data has been analyzed using descriptive statistics of 
univariate, bivariate and multivariate analysis. In univarite analysis, mean, standard 
deviation, percentage and graphs were used. In bivariate analysis, correlation and chi- 
square and t-test were used to examine the association between each of the 
independent variables under study and household food security and child nutritional 
status.  In multivariate analysis, the study used logit regression analysis and structural 
equation modelling (SEM) in estimating determinants of household food security and 
resilience respectively.  
 
In both descriptive and multivariate analysis, STATA 13 and SPSS 19 were used. To 
measure anthropometric indicators ENA SMART software was also used.  
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The estimation procedure household food security and child nutritional, determinant 
of household food security and child nutrition, and household resilience to food 
security has been explained in the following sections.  
 
3.2.4. Measuring Household Food Security Status 
 
The study applied four indicators to identify food secure and insecure households in 
the study area. These indicators are Direct Calorie Intake, Household Food Access 
Scale Indicator (HFASI), Food Consumption Score (FCS) and coping Strategy Index 
(CSI). A brief explanation and estimation procedures are discussed as follows:  
 
3.2.4.1. Direct Calorie Intake 
 
It considers the quantity of food consumption which is found through own production, 
purchase, gift or aid. These can be then converted into kilocalories with the use of 
appropriate conversion factors (see appendix 2  for Ethiopian food conversion factor), 
for the purpose of comparison against household/individual energy requirements.  The 
list of selected foods that are commonly consumed by the society has been included in 
the questionnaire. Recommended daily allowance of calories per adult equivalent of 
2,100 has been used to categorize households into food secured and non secured 
households. The following steps were taken to estimate per adult equivalent 
kilocalorie consumption.  
 
I. Total consumption of food should be determined by  
                                              jjj KVX   
          Where   Xj = total consumption of food by households  
                       Vj = consumption of purchased food  
                        Kj = consumption of own production and /or donation 
II. The different types and quantities of foods consumed by a household should 
be converted to calories using the calorie equivalent as shown in Appendix 2). 
III. The costs of children relative to adults and the extent of economies of scale are 
fundamental in household welfare analysis (Deaton and Zaidi, 1999). To know 
the inter-personal variation in consumption, the study employed the standard 
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approach which computes the ‗adult equivalent household size‘ (Hi) given as 
(Banks and Johnson, 1998; Deaton, 1999): 
 
                                Hi = (A + γK)θ  
                      Where: 
                            A = number of adult members 
                            K= number of children 
                            γ = the cost of children relative to adults 
                           θ = household economies of scale 
                          γ and θ are parameters, each of which lies between 0 and 1. The study 
assigned a value of 0.5 and 0.95 for γ and θ respectively in common with comparable 
studies in similar contexts. 
IV. The food consumed per adult equivalent is derived by dividing the total 
consumption of food by adult equivalent household size. 
 
                                
j
j
j H
X
Y      
                 Where Yj = total food consumed per adult equivalent units 
 
                             Xj = total consumption of food 
 
                              Hj = adult equivalent household size for j
th
 household   
 
Finally, taking a threshold of 2,100 kcal  of recommended daily allowance per adult 
equivalent as similarly used by World Health Organization (WHO) and Government 
of Ethiopia (GoE), households who have consumed greater than 2100 kcal is 
considered as food secure, if not, then as food insecure.    
The various indices of food security (fα) can be computed using the following formula 
𝑓𝛼=    
1
𝑛
  
𝑅 − 𝑋𝑖
𝑅
 
𝑞 𝛼
,𝛼 = 0, 1, 2 
Where R = recommended daily allowance of calories per adult equivalent of 2,100, 
           Xib= consumption of household per adult equivalent,  
            q = number of households below the R,  
             n=total number of sampled households,   
             α = 0, 1, 2.When we set α equal to 0, 1, and 2 we obtain f0, f1 and f2 which  
                  measures the head count /incidence, food gap and severity respectively. 
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3.2.4.2. Household Food Insecurity Access Scale (HFIAS) 
 
It is a subjective measurement of food accessibility based on the behaviour that there 
is a set of predictable reactions to the experience of food access that can be 
summarized and quantified with the help of household surveys. It uses a set of nine 
questions(see in Appendix 1, Q3.3), which are similar around the world that has been 
proven to be successful in identifying the food secure from the food insecure at the 
household level (Coates et al., 2007).  
 
These questions have information on severity and frequency of household experience 
about food shortages over the previous 30 days. The scores range from 0 if the 
households response for all questions are ―no‖ and 27 if household response ―often‖ 
for all occurrence of questions. The HFIAS has four sub-indicators or modules; 
namely, Household Food Insecurity Access-related Conditions, Household Food 
Insecurity Access-related Domains, Household Food Insecurity Access Scale Score, 
and Household Food Insecurity Access Prevalence. In this study, two sub-indicators 
are selected out of the four indicators to simplify the study. These selected indicators 
are Household Food Insecurity Access Scale Score (mean of scores) and Household 
Food Insecurity Access Prevalence which categorizes households into four different 
level of food security (access) status based on the occurrence of accessibility 
questions and scores.  
 
HFIAC score can be calculated for each household by summing the response for each 
frequency of occurrence question. A household could score 0 if the response for each 
occurrence questions is ―no‖ and if ―yes‖ the frequency of occurrence could be 
summed for each question i.e. ―often‖ =3, ―sometimes‖=2 and ―rarely‖=1 
 
HFIAC score = sum of the frequency of occurrence during  
                                     the past 30 days for the 9 food insecurity related  
conditions 
 
𝐀𝐯𝐞𝐫𝐚𝐠𝐞 𝐇𝐅𝐈𝐀𝐂 𝐬𝐜𝐨𝐫𝐞 =
𝐬𝐮𝐦 𝐨𝐟 𝐇𝐅𝐈𝐀𝐂 𝐬𝐜𝐨𝐫𝐞 𝐨𝐟 𝐡𝐨𝐮𝐬𝐞𝐡𝐨𝐥𝐝𝐬
𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐬𝐚𝐦𝐩𝐥𝐞 𝐬𝐢𝐳𝐞 
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HFIAS score has no clear cut-off points for categorization of households to the 
different level of food security. For categorization of household food security status, 
the study used HFIAP indicator. According to HFIAP, households food security status 
can be categorized into four based on the response, behaviour and experience of 
households food access condition. Hence, following FAO (2007) households could be 
classified as food secure, a mildly food secure, a moderately food secure and a 
severely food insecure. That means:  
1. A household can be considered as food secure if household experiences none 
of the food insecurity (access) conditions, or just experiences worry, but 
rarely. In other words, HFIA category = food secure if [(Q3.3.1=0 or 
Q3.3.1=1) and Q3.3.2=0 and Q3.3.3=0 and Q3.3.4=0 and Q3.3.5=0 and 
Q3.3.6=0 and Q3.3.7=0 and Q3.3.8=0 and Q3.3.9=0](see appendix 1: 
questionnaire, Q.3.3)  
2. A mildly food insecure (access) household worries about not having enough 
food sometimes or often, and/or is unable to eat preferred foods, and/or eats a 
more monotonous diet than desired and/or some foods considered undesirable, 
but only rarely. But it does not cut back on quantity nor experience any of 
three most severe conditions (running out of food, going to bed hungry, or 
going a whole day and night without eating). In other words, a household can 
be considered as a mildly food insecure if [(Q3.3.1=2 or Q3.3.1=3 or 
Q3.3.2=1 or Q3.3.2=2 or Q3.3.2=3 or Q3.3.3=1 or Q3.3.4=1) and Q3.3.5=0 
and Q3.3.6=0 and Q3.3.7=0 and Q3.3.8=0 and Q3.3.9=0] (see appendix 1: 
questionnaire, Q.3.3) 
3. A household can be considered as a moderately food insecure if a household 
sacrifices quality more frequently, by eating a monotonous diet or undesirable 
foods sometimes or often, and/or has started to cut back on quantity by 
reducing the size of meals or number of meals, rarely or sometimes. But it 
does not experience any of the three most severe conditions. In other words, a 
household can be considered as a moderately food insecure if [(Q3.3.3=2 or 
Q3.3.3=3 or Q3.3.4=2 or Q3.3.4=3 or Q3.3.5=1 or Q3.3.5=2 or Q3.3.6=1 or 
Q3.3.6=2) and Q3.3.7=0 and Q3.3.8=0 and Q3.3.9=0] (see appendix 1: 
questionnaire, Q.3.3) 
4. A household can be considered a severely food insecure if a  household has 
graduated to cutting back on meal size or number of meals often, and/or 
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experiences any of the three most severe conditions (running out of food, 
going to bed hungry, or going a whole day and night without eating), even as 
infrequently as rarely. Households can be considered as severely food insecure 
even if they experience one of these three conditions once in the last four 
weeks (30 days). In other words, a household can be considered as a severely 
food insecure if [Q3.3.5=3 or Q3.3.6=3 or Q3.3.7=1 or Q3.3.7=2 or Q3.3.7=3 
or Q3.3.8=1 or Q3.3.8=2 or Q3.3.8=3 or Q3.3.9=1 or Q3.3.9=2 or Q3.3.9=3]. 
(see appendix 1: questionnaire,Q.3.3) 
 
3.2.4.3. Food Consumption Score (FCS) 
 
It is WFP‘s formulated indicator of food security which takes into consideration the 
diversity, quantity and adequacy of food consumption. It is a frequency-weighted 
dietary diversity score, calculated using the frequency with which a household 
consumed eight food groups (i.e., staples (2), pulses(3), vegetables (1), fruits (1), 
meat/fish/egg (4), milk (4), sugar (0.5) and oil (0.5)) with a 7-day recall from the date 
of the survey. The frequencies of food consumption shall not be more than seven 
which is equal to number of the recall period. Each food consumption frequency is 
multiplied by its weights (given in parentheses above) and then summed to create the 
FCS. The score ranges from 0 to 112, ‗0‖ when a household didn‘t consume any food 
in the last 7 days and 112 when household consumed each food groups all days for the 
last 7 days.  
 
In FCS, there are two kinds of cut-off that determine the status of food security 
depending on the frequency of consumption of oil and sugar in the society. If the 
consumption of oil and sugar is proportional or positively correlated with other 
category of food, we used 21 and 35 thresholds to determine the food security status 
based on FCS. Therefore, below 21 is considered as poor, above 35 acceptable and 
between 21 and 35 as borderline. However, this can be raised from 21 and 35 to 28 
and 42 if populations where consumption of sugar and/or oil is frequent among nearly 
all households surveyed, even when the consumption of other food groups is rare 
(WFP, 2008).   
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In the study area, consumption of oil and sugar is not frequent in the surveyed 
household. Therefore, the 21 and 35 thresholds have been selected to determine the 
status of household food security status based on FCS. 
 
3.2.4.4. Coping Strategy Index (CSI) 
 
Coping Strategy Index (CSI) is a type of subjective or behavioural food security 
measurement. It is a quick and simple indicator of household food insecurity 
behaviour, which usually used for emergency food security assessment. It arises from 
the fact that there are several common behavioural responses to food insecurity by 
households at the time of food shortages. These responses are called cope mechanism 
or strategy (ies).  This method has 13 standard questions designed in CSI, which is 
recognised as universal (standard) coping behaviours regardless of geographical 
locations (Maxwell & Caldwell, 2008). These questions are broadly categorized into 
four i.e. 1) dietary change, 2) increase in short-term food availability, 3) decrease in 
number of people in the household and 4) rationing strategies (see appendix 1: 
questionnaire, Q 3.5). Out of 13 questions, this study selected 11 relevant behavioural 
questions specific to study area, out of 13 
 
Each surveyed household was asked about whether they have used these coping 
strategies during the last 30 days (before the survey), and a follow up question of 
‗how often out of the 30 days‘. The frequency/ severity value ranges from 0 to 4 
where ―0‖ (Never), ―1‖ (Hardly at all; <1 time/week), ―2‖ (Once in a while; 1–2 
times/week), ―3‖ (Pretty often; 3–6 times/week), and ―4‖ (Always; every day). Then 
the severity of frequencies is multiplied by weights of each question/coping strategies 
(see appendix 1: questionnaire, Q 3.5) to get scores for each household. The higher 
the CSI score, the more food insecurity the households experienced and vice versa. 
  
3.2.5. Measurement of Child Nutritional Status 
 
In this study, we used the three commonly used anthropometric indices: height-for-
age, weight-for-age and weight-for-height. Each indicator has its own outcome and 
implication on child growth. Age, sex, height and weight are the four building blocks 
or measures used to construct anthropometric indices (Cogill, 2003).  Therefore, data 
on weight, height and age of children are necessary. Children aged 6 – 59 months in 
the sampled households were measured and their immunization status was taken from 
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observation/caretakers recall and/or their growth monitoring and promotion cards if 
available. 
 Age of the child (in months). It is used for sampling identification and 
measurement of two anthropometric indices of weight-to-age and height-to-age. It 
was estimated by using maternal recall of exact birth dates or ages in completed 
months. When this was not possible, the survey team used birthdates recorded in 
immunization cards or birth certificates. These birthdates were used when they are 
confirmed by the children‘s mothers or primary caretakers for their accuracy. 
When the two options did not help to estimate the actual age, the enumerators 
used local seasonal event calendar index to determine age of the children.  
 Height/Length (cm): It is a more stable growth indicator than weight and cannot 
be influenced by current malnutrition.  Reduced stature is a signal of chronically 
inadequate nutrition that may be caused by a long-term food shortage. It was 
measured using 130 cm long not collapsible board made of wood.  Height/length 
recorded to the nearest 0.1 cm. Length was taken for children below two years of 
age (below 87
4
 cm when age was not known). Those children were measured 
lying horizontally on the length measuring board. Height was taken for children 
two years and above (or 87 cm and above when age was not known) while 
standing. Boots and hats of children were removed when taking length/height for 
the accuracy of measurements taken. Two enumerators (one measurer and another 
assistant) took height/length measurement.  
 Weight (Kg): It is used for identification of Protein-Energy Malnutrition (PEM). 
At one point in time a single weight measurement is a static estimate of the 
dynamic process of growth that does not show the clear status of children; 
therefore, it should be evaluated in combination with other measurements, 
particularly height and age. It was measured by using a Salter type spring scale 
with a capacity of 25 kg and 0.1 kg increments. All respondents were weighed in 
their respective homes. Weight scales were calibrated by each team at every house 
before each measurement was taken. 
 
 
                                                          
4
 MoH, Guideline for Emergency Nutrition Surveys in Ethiopia, Interim new version, September 2008  
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 Nutritional oedema was assessed by applying a normal thumb pressure test to the 
top of the foot for three seconds. When an impression remain exist for some time 
(at least a few seconds) at the time of thumb pressure on both feet, the child is 
recorded as oedematous. But if pitting is present only on one foot, the result is 
recorded as negative. 
 
Normally, child nutrition is expressed in the Z-score. The three anthropometric 
indices height-for-age, weight-for-age and weight-for-height are expressed in Z-score. 
The Z-score is the deviation of the value observed for an individual child from the 
median of the reference population, divided by the standard deviation (SD) of the 
reference population. In doing so, according to WHO classification, a child whose Z-
score below -2 is considered as stunted, underweight and wasted based on HAZ, 
WAZ, and WHZ respectively; a child with score value of -3 to -2 is considered as 
moderately stunted, underweight and wasted, and children whose Z-score is below -3 
are considered as severely stunted, underweight and wasted for the same indices 
respectively. In short, it indicates the prevalence of (global) malnutrition, medium   
malnutrition and severe malnutrition if the Z-score of the indicator is less than -2, 
between -2 and -3 and below -3 respectively. For analysis of the association of 
independent variable and child nutritional status as well as in multivariate analysis a 
Z-score of -2 was used. In addition to the identification of individual children 
nutritional status, classification of severity of malnutrition at the community level was 
made following WHO (2000) norm as shown in the following table.  
 
Table 3.1 
Classification of Severity of Malnutrition 
 
Severity of 
malnutrition 
Underweight (%) 
(weight-for-age) 
<-2 Z-scores 
Chronic Malnutrition 
(%) (height-for-age) 
<-2 Z-scores 
Acute Malnutrition (%) 
(weight-for-height ) 
<-2 Z-scores 
Acceptable <10 <20 <5 
Poor 10-19 20-29 5-9 
Serious 20-29 30-39 10-14 
Critical ≥30 ≥40 ≥15 
Source:  WHO, 2000 
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3.2.5.1. Height-for-Age (HAZ): Stunting  
 
It is an indicator of stunting that shows past growth failure because of mainly 
persistent inadequacies of health or nutrition, but generic factors may also cause the 
problem.  It shows chronic malnutrition that result from long-term factors than short-
term malnutrition. The deficit in height-to-age mostly related with several long-term 
factors such as the economic status of households (poverty, food security), frequent 
illness and infection, recurrent inappropriate feeding practices, persistent inadequate 
protein and energy intake etc.  
 
3.2.5.2. Weight-for-Height (WHZ): Wasting  
 
It is an indicator of short-term malnutrition that indicates the existence of current or 
acute malnutrition commonly known as ―thinness‖, or ―wasting‖. It results from a 
recent and severe process that has led to significant weight loss or failure to gain 
weight, which may be the consequence of acute starvation and/or severe disease 
(WHO, 1995a). Hence, wasting is associated with acute starvation or severe disease, 
famine or with the causes which result in inadequate food intake, incorrect feeding 
practices, diseases and infection. 
 
3.2.5.3. Weight-for-Age (WAZ): Underweight 
 
It is an indicator of a combined nutritional status that reflects both chronic and acute 
malnutrition of stunting and wasting. This index is a measure of the overall child 
nutrition status for a country and also for worldwide comparison between countries 
(UNICEF, 2002). Since it reflects both past (chronic) and/or present (acute) 
undernutrition, it is considered as a recommended indicator to assess changes in the 
magnitude of malnutrition over time. However, making interpretation using 
underweight is complex since it reflects both height and weight of a child. In other 
words, a child can be underweight due to stunting or wasting or both.   
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3.2.6. Estimation of Determinants of Rural Household Food Security and Child 
Nutrition   
 
The univariate and bivariate analysis of each independent variable can only offer an 
initial idea about the importance of each variable by itself. To examine the 
confounding effect and relative importance of all the variables simultaneously, we 
need some multivariate techniques such as multiple linear regression analysis. 
However, the study focuses on two outcome of household food security status (i.e. 
food secure and insecure) and child nutritional status (whether they are 
undernourished or not), In other words, our dependent variables have two qualitative 
outcomes or non-continuous dependent variable that does not satisfy the key 
assumptions of the linear regression analysis. To overcome this and other restrictive 
assumptions of linear regression, we employed probability models, which are used for 
qualitative responses. The most commonly used qualitative response models are the 
logit and probit models. Both models show similar results with minor difference on 
the magnitude of coefficients. In this study, we preferred Logit (logistic) econometric 
model for both analyses of determinants of household food security and child 
nutrition.  
 
Hence the form of the logit model following Gujarati (2006) and Madalani (1983) is:  
 
𝑌 = 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + ⋯𝛽𝑘𝑋𝑘 + 𝜇𝑖 .................................................(1) 
 
Aggregating the value yields  
 
𝑌 = 𝛼 +  𝛽𝑘
𝑘
𝑘=1 𝑋𝑘 + 𝜇𝑖 .........................................................................(2) 
 
𝛽𝑘𝑋𝑘   run from 𝛽1𝑋1to  𝛽𝑘𝑋𝑘  
 
Where, 
Ý = Probability of a household being food secure/non secure or well 
nourished/malnourished 
= Intercept (constant) term 
=Coefficients of the predictors estimated using the maximum likelihood method  
 Xi= Predictors (independent variables) 
𝜇𝑖 = Random effect (error term) 

k
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In practice, Y is unobserved, which measures the occurrence, 𝜇𝑖  is symmetrically 
distributed with zero mean, and has cumulative distribution function (CDF) defined as 
F (𝜇𝑖). What is observed is an event represented by a dummy variable Y defined by 
Y= 1 if Y>0 
Y = 0 otherwise ……………………………………………………………(3) 
 
From equation (2) above and leaving the constant term and rewriting the model 
yields:   
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Where F is the cumulative distribution function for ui  
The Logit model usually takes two forms. It may be expressed in terms of Logit or in 
terms of event probability. When expressed in Logit form, the model is specified as 
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Equation 4 and 5 can be transformed into a specification of the Logit model of event 
probability by replacing the general CDF, F, with a specific CDF, L representing the 
Logistic distribution 
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By employing Maximum Likelihood (ML) estimation method, equation 6 gives us the 
probability of being food secure/well malnourished [Prob(Y=1)], while equation 7 
presents the probability of being food insecure [Prob(Y=0)]. 
 
Table 2 and 3 show the list of independent variables used to estimate determinants of 
household food security and child nutrition respectively.   
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Table 3.2 
Predictor Variables and Expected Sign (Hypothesis) for Estimation of Determinants of Rural 
Household Food Security 
 
Name of variable  Description  Expected sign/ 
hypothesis 
(relationship with 
probability of 
being food secure)  
Age square Age square of the household head in years.  + 
Sex Sex of household head dummy 1 if the head 
is male, otherwise 0. 
+ 
Household size   Number of household members per adult 
equivalent.   
- 
Education  household head‘s years of education + 
Dependency ratio Number of children and older people 
divided by active household member.  
- 
Farm size  Per capita cultivated land.  + 
Livestock  Livestock unit converted to tropical 
livestock unit (TLU).  
+ 
Agricultural technology  Sum of number of technologies and 
agricultural practices used. 
+ 
Food ratio Value of food expenditure divided by total 
expenditure (food and non food). 
- 
Access to water Dummy: 1 if safe water is availability 
within 0.5Km, otherwise 0. 
+ 
Access to toilet  Dummy: 1 if private/shared pit is available, 
otherwise 0. 
+ 
Shock impact It is aggregate sum of degree of impact of 
12 shock types, which ranges from 12 to 60. 
Each shocks have degree of impact scale of 
―1‖ (no impact), ―2‖ (slight impact), ―3‖ 
(moderate impact), ―4‖ (strong impact), or 
―5‖ (worst ever experienced). 
_ 
Access to credit  Amount of loan in Birr from formal and 
informal market  
+ 
Distance to market  Distance to the nearest market measured in 
kilometres.   
_ 
PSNP  Benefit received in birr  from PSNP through 
public work and direct support   
+ 
Off-farm income   Income gained other than farming e.g. 
employment, petty trade etc. 
+ 
Crop diversity index It ranges from 0 to 1(monoculture). It is 
constructed by taking the share of total land 
allotted to a single crop, squaring that value, 
and then summing the squared values for 
each crop grown. 
 
_ 
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Table 3.3 
Predictor Variables and Expected Sign (Hypothesis) for Estimation of Determinants of Child 
Nutrition 
 
Name of variable  Description of variables  Expected sign/ 
hypothesis 
(relationship with 
probability of 
being well 
nourished 
Age of child Age of a child in months.  + 
Education of mother  Dummy 1 if the mother/caretaker is 
literate, otherwise 0. 
+ 
Maternal and child heath 
training participation  
Dummy: 1 regularly participated, 
otherwise 0. 
+ 
Child dependency ratio Number of children below 15 divided by 
active household member. 
- 
Marital status  Dummy: 1 if a child live with his/her 
mother otherwise 0. 
+ 
Farm size  Per capita cultivated land. + 
Livestock  Livestock unit converted to tropical 
livestock unit (TLU).  
+ 
Household Food security 
status  
Dummy: 1 if the child is living in food 
secure household, otherwise 0. 
+ 
Expenditure  Household monthly per adult expenditure 
on food and non food items in Birr. 
+ 
Durable Asset  household  Value of durable assets in Birr + 
Access to water Dummy: 1 if safe water is available 
within 0.5km, otherwise 0 
+ 
Access to toilet  Dummy: 1 if private/shared pit is 
available, otherwise 0. 
+ 
Shock impact It is aggregate sum of degree of impact of 
12 shock types, which ranges from 12 to 
60. Each shocks have degree of impact 
scale of ―1‖ (no impact), ―2‖ (slight 
impact), ―3‖ (moderate impact), ―4‖ 
(strong impact), or ―5‖ (worst ever 
experienced). 
- 
PSNP Benefit received in Birr from PSNP 
through public work or direct support.  
+ 
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3.2.7. Measurement of Household Resilience to Food Security5  
 
In the measurement of resilience to household food security, the study adapted FAO‘s 
Resilience Index Measurement and Analysis (RIMA) analytical framework model due 
to its applicability for our one time cross sectional data.  
 
According to FAO, RIMA model is formulated from the concept that why one 
household bounce back to a desired level of food securities while its counterpart 
household does not. Hence, RIMA model captures the interaction between shocks and 
their effects on households, with resilience capacity of household taken as the reason 
for the difference in outcomes, in this case food security, between two similar 
households who are exposed to the identical shock.  
 
Another concept which should be taken into account is vulnerability of household; 
though resilience is different from vulnerability in a sense that the later one explains 
the susceptibility of a household to harm and the immediate coping mechanisms 
adopted (FAO, 2015). But there are some variables that can be shared by both 
resilience and vulnerability such as the shocks, stresses adaptive capacity of the socio-
economic system.  
 
Briefly, the relation between resilience and the outcome for a given household (food 
security) and vulnerability can be expressed in equation (1) and 2) respectively as 
follows:  
 
Equation 1 above shows the dynamic of an outcome variable Yi in time 1 is a function 
of Prg,  Prse and Ri during time 0 – i.e. before the shock occurred.  
 Prg is the probability of a household to be reached by a natural crisis due to its 
geographical location.  
 Prse is the probability of a household to suffer from a shock due to particular 
demographic and socio-economic characteristics of a household that determine 
its livelihood.  
 Ri is the resilience of the system.  
                                                          
5
 This section mainly taken from FAO(2015): Resilience Index Measurement and Analysis model 
technical  notes 
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Equation 2 below shows that vulnerability is a function of a household‘s risk exposure 
and its resilience to such risks. Hence, vulnerability of the household i is a function of 
the exposure to risk and resilience. 
 
 
 
The entire system that starts working as a reaction to a shock encapsulates resilience. 
As such, resilience is made up of different dimensions and the resilience of a given 
household at a given point in time (T0) depends primarily on the options available to 
that household to make a living (e.g. access to assets, income-generating activities, 
public services and social safety nets). These options, therefore, determine the 
household‘s ability to handle a given risk. The framework below illustrates the idea 
behind the quantitative analysis of resilience.  
 
Figure 3.5 
FAO‘s Resilience Analytical Frame Work 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  FAO, 2012 
 
 
 
 
2 1 3 
61 
 
 
1. At T0, the household shows a given level of food consumption (i.e. it may be food 
secure or food insecure) and a given level of resilience to food insecurity. This 
depends on the value of key resilience factors, such as income, agricultural assets, 
agricultural technology, and so on. 
2. Assume that between T0 and T1 some shocks occur, which may be endogenous, if 
related to the household‘s control of its options, or exogenous, if beyond the 
household‘s control. Whether the shocks are endogenous or exogenous, the household 
reacts to them by using available response mechanisms and its adaptive capacities. 
The reaction to some shocks (e.g. systemic shocks) occurs through policy support by 
decision-makers other than the household (e.g., government or international 
institutions), which might themselves be the cause of external shocks.  
3. At T1, the household will show a new level of food consumption and a new level of 
resilience to food insecurity. This will depend on how the key resilience factors have 
changed because of the shocks that occurred between T0 and T1 as well as the 
household and the policy response to those shocks.  
 
Having the above concept in mind, the household resilience index can be expressed as 
follows 
𝑅𝐼 = (𝐼𝐹𝐴 + 𝐴𝐴 + 𝑁𝐴𝐴 + 𝐴𝐵𝑆 + 𝐻𝑇𝐿 + 𝑆𝑆𝑁 + 𝑆 + 𝐻𝑆 + 𝑆𝑃𝐶 + 𝐸𝐶 + 𝐴𝐶…… . (3) 
 
Where RI = resilience Indicator; IFA = income and food access; ABS = access to 
basic services; AA = agricultural assets; NAA = non-agricultural assets; HTL = 
household technological level; SSN = social safety nets; S = stability; HS=Household 
structure SPC= social participation and capital; EC = economic connectivity; AC = 
adaptive capacity. 
 
However, both the resilience (left hand side of the equation) and its dimension 
(determinants) on the right side of the equation are not observable. Every dimension 
needs to be estimated from other observable variables independently at time T0 and 
then a composite index of household resilience is to be created. In short, two stages 
analysis strategy shall be followed and the diagram below shows how the resilience 
index can be estimated.  
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Figure 3.6 
Estimation Procedure of RIMA Model 
 
 
          Source: FAO, 2012 
 
In the first strategy, the latent dimensions of resilience index can be estimated through 
different factor analysis techniques such as iterated factor analysis, principal 
component analysis; multiple indicators multiple causes and so on. In the second 
stage Structural Equation Model (SEM) is used to estimate Resilience Index (RI) 
Originally, RIMA used two stage factor analysis strategy so that different factor 
analysis was used at the first stage to estimate dimensions of resilience (as we did in 
this study) and in the second stage, the resilience index is derived using a factor 
analysis on the interacting parameters estimated in the first stage. 
 
The limitation behind the usage of factor analysis is that it assumes that the residual 
errors (i.e. unique factors) are uncorrelated with each other and are uncorrelated with 
the common (i.e. latent) variable. But, this is not an acceptable assumption in the 
analysis of food security that the problem of food security is multidimensional and 
these dimensions are interrelated, therefore, high intra dimension correlations are 
expected. Taking this into consideration, the study used structural equation, which 
allows the correlation between residual errors. In this study, the RIMA estimation is 
based on 11 variables. Unlike the previous studies, this study included new variable 
i.e. household social participation and capital that can probably determine the 
resilience of households. The short descriptions of dimensions of resilience are 
presented in the following table 3.4. List of observed variables used for estimation of 
the dimensions of resilience are also presented in chapter sex.  
Unobserved (latent) vari bles 
 
RESILIENCE 
 
Unobserved (latent) variables 
 
RESILIENCE 
 
Observed 
variables 
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Table 3.4 
Description of Parameters/Dimensions of Resilience to Household Food Security 
 
No.  Dimensions of 
residence(latent Variable) 
Description Expected 
relationship 
with 
resilience  
1.  Income and Food Access 
(IFA) 
This is the main indicator of food security. It 
includes household income level (proxied by 
expenditure), food consumption and 
diversity of foods. 
+ 
2.  Access to Basic Services 
(ABS) 
This shows households access to basic 
services such as access to school, markets, 
health facilities, toilets, water and so forth.  
+ 
3.  Agricultural Assets (AA) It is the main livelihood assets that rural 
households depend on. It includes land, 
livestock and tree plantation. 
+ 
4.  Non-Agricultural Assets 
(NAA) 
This includes houses and durable assets that 
are used for day to day activities and can be 
exchanged at the time of crisis. 
+ 
5.  Household Technological 
Level (HTL) 
This dimension includes the different 
technological levels in farming activities. 
Such as fertilizers, artificial insemination, 
pesticides, technological inputs and new 
agricultural practices adopted. 
+ 
6.  Safety Nets (SN) Social safety nets are important in mitigating 
crisis. It includes assistance from 
governments, NGOs, relatives and friends. 
+ 
7.  Sensitivity to Shocks (S) It indicates the degree of shocks that affects 
households and its frequency as well as 
steadiness and sensitivity of livelihood in the 
future.  
+ 
8.  Adaptive Capacity (AC) This shows the capacity of a household to 
adapt to a new situation and develop new 
sources of livelihood (e.g. having more 
sources of income may decrease the 
negative effects of shocks on a household). 
+ 
9.  Household Structure (HS) It takes into account dependency ratio and 
female ratio in the household. 
- 
10.  Economic Connectivity (EC) This captures households connectivity to 
financial institutions i.e. access to credit, 
availability of bank account, situation of 
creditworthiness and indebtedness. 
+ 
11.  Social Participation and 
Capital (SPC) 
This shows households participation in 
community groups and associations and 
connectivity with friend(s). For example 
participation in farmers‘ association, idir, 
equb, cooperatives, number of friends. 
+ 
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Determinants of Rural Household Food Security 
 
4.1. Introduction  
 
In this chapter, we tried to discuss major findings and analysis on the situation of food 
security by employing different methodologies. The first section deals with food 
security profile of households, socio-economic and demographic characteristics of 
sampled households and examines the association of these socio-economic and 
demographic characteristics with food security status of households using both 
univariate and bivariate descriptive analysis. The second section deals with 
econometric analysis to identify the determinants of rural household food security 
using logistic regression method.  
 
4.2. Descriptive Analysis  
4.2.1. Profiles of Food Security in Gubalafto District   
 
In this study, we tried to report the prevalence of food insecurity by employing four 
different indicators of food (in) security i.e. DCI, HFIAS, FCS and CSI that captures 
different dimension of food security such as quantity, quality, accessibility and 
adequacy. 
4.2.1.1. Food Security Status Based on DCI  
 
The DCI or calorie consumption indicator shows the quantity dimension of food 
security or food energy deficiency. There are different thresholds of calorie 
consumption to identify food secure and insecure individuals or households. The 
thresholds differ from institution to institution, country to country, and purpose of 
identification. In this study, we used 2,100 kcal daily per adult equivalent 
consumption as a threshold, which has been used by Government of Ethiopia and 
WHO, to identify food secure and insecure households. To show the severity of food 
insecurity status, we categorized those food insecure households into two categories 
i.e. mildly food insecure and severely food insecure if the household consumed from 
1,650 to 2,100 kcal and below 1650 kcal per day per adult equivalent respectively. 
The finding indicates that 53.9 % of households are food secure, 17.8 % mildly food 
insecure and the remaining 28.3 % severely food insecure. The food insecure 
households in sum account 46.1 %. That means 46.1% of households were consuming 
below the minimum daily food consumption requirement threshold of 2,100 kcal. 
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Figure 4.1 
Food Security Status Based on Kilocalorie Consumption 
 
 
Source: Author‘s calculation from field survey, 2014 
 
Different decompositions/indices of food security have been estimated following 
Foster–Greer–Thorbecke (FGT) decomposition method taking 2,100 kcal per adult 
equivalent per day as a threshold. The widely used FGT indices are head count ratio, 
prevalence ratio and severity ratio. As shown in the table below, using 2,100 kcal 
threshold, the head count, prevalence and severity ratio are 0.46, 0.18 and 0.043 
respectively. The head count ratio indicates how much of the households fall below 
the food security line threshold of 2100 kcal. In other words, 28.3% of sampled 
households were living in food energy deficiency or food insecurity.  They did not 
consume the minimum amount of calories required to keep on healthy and maintain 
regular physical activity. However, the head count ratio doesn‘t indicate the extent of 
food security. It can be captured by prevalence or gap index. In the study area, the gap 
index is estimated to be 0.18 which indicates the average proportionate food 
insecurity gap in the population (where the food secure households have zero gaps). 
The figure has also an important implication for policymakers and development actors 
since it shows how much resources have to be required for those food insecure 
households to bring them to minimum food energy intake and become food secure. It 
also shows the extent of the gap that has to be filled up to the minimum daily 
requirement. However, it doesn‘t show the extent of inequality among the insecure 
households. The inequality among the food insecure can be captured by the square 
gap/severity index and it is found to be 0.043. 
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Table 4.1 
Food Security Indicators Based on Kilocalorie Consumption 
 
Food Security Indices Below 1650 kcal Below 2100 kcal 
Head count 0.283 0.461 
Prevalence 0.125 0.183 
Severity 0.023 0.043 
     Source: Author‘s calculation from field survey, 2014 
 
As shown in the table below, the mean daily per adult kilocalorie consumption is 
2,717 kcal with high intra-household variation (SD = 712). The minimum and 
maximum daily per adult consumption kilocalorie is 1,423.6 and 4,142 kcal 
respectively. The mean daily per adult kilo calorie consumption found in this study is 
below the mean of rural areas at country level (3,164 kcal) and slightly falls below the 
mean of rural Amhara (2,758 kcal) in 2011 survey. This shows how deep the food 
security situation is in the study area even after 3 years of the national survey.  
Table 4.2 
Summary Statistics of Level of Kilocalorie Consumption 
 
Indicators kcal 
Mean 2717. 
Minimum 1423.6 
Maximum 4142.9 
SD 712 
      Source: Author‘s calculation from field survey, 2014 
 
4.2.1.2. Food Security Status Based on HFIAS 
Household Food Insecurity Access Scale (HFIAS) assesses whether households have 
experienced problems in food access in the preceding 30 days. The HFIAS module 
has four indicators which give summary information on Household Food Insecurity 
Access-related Conditions, Household Food Insecurity Access-related Domains, 
Household Food Insecurity Access Scale Score, and Household Food Insecurity 
Access Prevalence. These indicators are helpful to understand the behaviours, 
characteristics and changes in household food insecurity (access) in the surveyed 
population.  
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However, for simplicity of works, the study only reports Household Food Insecurity 
Access Scale Score (mean of scores) and Household Food Insecurity Access 
Prevalence which categorizes households into four different levels of food security 
(access) status based on the occurrence of accessibility questions and scores.  
 
The food insecurity status according to HFIAS is presented in the table below. The 
score ranges from 0 to 27. The household could score 0 if they respond ―no‖ to all 
occurrences of questions. In contrast, the household could score 27 if they respond 
―often‖ for all occurrences of questions. The lower the score, the less food insecurity 
(access) a household experienced. The higher the score, the more food insecurity 
(access) the household experienced. As shown in the table below, the mean HFIAS is 
estimated to be 6.1, having the minimum of 0 score and maximum of 26. The standard 
deviation of 6.22 indicates the presence of high variation among households. 
 
Table 4.3 
Summary Statistics of Level of HFIAS 
 
Indicators  HFIAS 
Mean  6.1 
Minimum  0 
Maximum  26 
SD 6.2 
   Source: Author‘s calculation from field survey, 2014 
 
However, HFIAS score has no clear cut-off points for categorization of households to 
different level of food security. For categorization of household food security status, 
the study used one of the indicators/components of HFIAS module called HFIAP 
indicator. According to HFIAP, households food security status can be categorized 
into four based on the response, behaviour and experience of households food access 
condition. Since HFIAS score is expressed on a continuous scale, it is more sensitive 
to capture smaller increments of changes over time than the HFIAP indicator. 
Therefore, the HFIAP indicator should be reported in addition to the average HFIAS 
score for programme monitoring and evaluation (Coates et.al 2007). 
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Based on the FAO (2007) procedure (see chapter 3), the result of HFIAP is presented 
in the table below. The finding indicates that 48.26% of households are food secure, 
30% mildly food insecure, 16.09 % moderately food insecure and 5.65 % extremely 
food insecure. In sum, all types of food insecurity account 51.74%. That means more 
than half of households faced food accessibility problem in the study area. 
 
Figure 4.2 
 Food Security Status Based on HFIAS 
 
 
          Source: Author‘s calculation from field survey, 2014 
 
4.2.1.3. Food Security Status Based on FCS 
FCS shows both the quantity and quality dimensions of food security in combination. 
It is a composite score based on dietary diversity, food frequency, and the nutritional 
importance of food groups consumed during the last 7 days (WFP, 2008). The score 
ranges from 0 to 112.  The household would score 0 if they didn‘t eat any food during 
the last 7 days; whereas the maximum FCS would be scored if a household consumed 
each food group every day during the last 7 days. The lower the score, the more food 
insecurity a household experienced. The higher the score, the less food insecurity the 
household experienced in terms of quantity and quality.  
 
The following table presents the result of FCS. As shown in the table below, the mean 
FCS is 31.7 having the minimum score of 19.5 and a maximum of 49.5. The standard 
deviation of 7.7 indicates relatively higher intra-household variation in FCS.  
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Table 4.4 
Summary Statistics of FCS 
 
Indicators  FCS 
Mean  31.7 
Minimum  19.5 
Maximum  49.5 
SD 7.6 
Source: Author‘s calculation from field survey, 2014 
 
The food quality /diversity of household food consumption for each food groups over 
seven days reference period is shown in the table below. In the study area, staples are 
the most frequently consumed food groups and are the main source of kilocalorie 
consumption. The frequency of fruit, meat and dairy food groups are very low.  
Except staple food groups, the frequency consumption of each food groups are below 
the average of Amhara state and rural Ethiopia (except pulses which are slightly more 
than the average of rural Ethiopia) as of 2011 estimation. This indicates that after 
three years of the national survey, the quantity and quality of food consumption in the 
study area are below the average of regional and country level because of deep-rooted 
and severe food security situation in the district.  
Table 4.5 
Mean Number of Days of Consumption (out of 7) of All Food Groups 
 
Country/ 
State/District 
Staples Pulses Vegetables Fruits Meat Dairy Sugar Or 
Honey 
Oil 
Amhara**  7 5.7 5.5 0.2 1.6 0.6 1.4 3.7 
Ethiopia 
(rural) **  
6.5 4 5 0.5 1 1.6 1.4 4.2 
Gubalafto 
district*  
7 4.5 4.7 0.1 0.3 0.2 1.3 3 
Source: * Author‘s calculation from field survey, 2014,   ** CSA and WFP, 2014. 
 
When we look at the number of food variety consumption for seven days recall 
period, large number of households consumed less variety of foods. Taking 
consumption of three and fewer food groups as a benchmark, around 39% of 
households in the study area consumed three or fewer food groups in seven days. 
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Compared to the national and regional situation in comparable study, this figure is 
almost comparable to the average of rural Amhara regional state but above the 
average of the rural Ethiopia that 40.6% and 33.5% of households consumed three or 
fewer food groups in seven days respectively in 2011.  
Figure 4.3 
Percentage of Households Who Consumed 3 or Fewer Food groups in 7 Days 
 
 
Source: Author‘s calculation from field survey, 2014,   ** CSA and WFP, 2014 
 
Besides the mean score of FCS, the study reports the food security status of household 
based on FCS. In FCS, there are two kinds of cut-offs that determine the status of 
food security depending on the frequency of consumption of oil and sugar in the 
society i.e. either FCS score of 21 and 35 or 28 and 42. If the consumption of oil and 
sugar is not frequent, the former one can be used to determine food security status. 
Accordingly, below FCS score 21 is considered as poor, above 35 acceptable and 
between 21 and 35 as borderline. However, this can be raised from 21 and 35 to 28 
and 42 if sugar and/or oil consumption are frequent among nearly all households 
surveyed, even when the consumption of other food groups is rare (WFP, 2008).   
 
The consumption of oil and sugar is not frequent in the surveyed households. 
Therefore, the 21 and 35 thresholds have been selected to determine the status of 
household food security status based on FCS. The figure below shows household food 
security status as measured by FCS. The result shows that almost half of the 
household have acceptable FCS score (greater than 35). Around 33 % of households 
Amhara (rural)* Ethiopia (rural)* Gubalafto district 
percent of household 40.6% 33.5% 39.1%
0.0%
5.0%
10.0%
15.0%
20.0%
25.0%
30.0%
35.0%
40.0%
45.0%
71 
 
are on borderline having FCS of 21 to 35. Almost 16% of households have poor FCS 
which is below 21. As it can be seen from the table below, the share of households in 
poor, borderline and acceptable consumption in Gubalafto district is higher than the 
2011 estimation for Amhara regional state and Ethiopia in comparable study.  
Figure 4.4  
Food Security Status Based on FCS 
 
 
Source: * Author‘s calculation from field survey, 2014,   ** CSA and WFP, 2014. 
 
4.2.1.4.  Food Security Status Based on CSI 
 
Another food security indicator is Coping Strategies Index (CSI). It assesses the behavior 
of households exercise in order to cope with a shortfall of food. The score is constructed 
through a series of questions about how households manage to cope with a shortfall in 
food for consumption and their frequency in order to get a numeric score (Maxwell and  
Caldwell, 2008).  
 
A number of formats and questions have been used by different researchers in different 
countries to access CSI. In this study, we have adapted eleven questions out of 13 set 
questions and frequency/severity value of 0 to 4 where ―0‖ (Never), ―1‖ (Hardly at all; <1 
time/week), ―2‖ (Once in a while; 1–2 times/week), ―3‖ (Pretty often; 3–6 times/week), 
and ―4‖ (Always; every day). Then the severity of frequencies is multiplied by weights of 
each question/coping strategies to get scores for each household. The higher the CSI 
score, the more food insecurity the household experienced and vice versa.  
 
By doing so, the following table shows the result of CSI. As shown in table 4.6, the mean 
CSI score is found to be 14.8 with standard deviation of 14.22 which indicates the 
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existence of high variation among households in CSI score. This indicates that some 
households have used severe strategies frequently to cope with food deficit. The 
minimum and maximum scores of CSI are found to be 1 and 43 respectively. 
Surprisingly, no zero score is reported, which indicates the best food security condition of 
households.  
Table 4.6 
Summary Statistics of CSI 
 
Indicators  CSI 
Mean  14.8 
Minimum  1 
Maximum  43 
SD 14.22 
Source: Author‘s calculation from field survey, 2014 
 
The CSI method does not have any universally accepted cut-offs to categorize 
households into different level or status of food security. Hence, we adapted Maxwell 
et.al (2012) classification made for Tsaeda Amba and Seharati Samra district in 
Tigray state in northern Ethiopia. The number of questions, frequency, weight and 
time reference of CSI format for this and Maxwell et.al (2012) study for the above 
mentioned districts are the same and made the adaption of classification easy. 
According to Maxwell et.al (2012) classification, CSI score from 0-2 were considered 
as food secure, from 3-12 mildly food insecure and 13 and above as 
moderately/severely food insecure. Accordingly, the majority of households (36.96%) 
are categorized as moderately/severely food insecure and 30.43% as mildly food 
insecure households in the study area. In total, around 67.59% of households are food 
insecure based on CSI score. The remaining 32.41 % of households are identified as 
food secure.  
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Figure 4.5 
Food Security Status Based on CSI 
 
 
   Source: Author‘s calculation from field survey, 2014 
 
In general, the four indicators of food security show different prevalence of food 
insecurity. The minimum prevalence of food insecurity is reported in DCI (46.1%) 
and the maximum is in CSI indicator (67.38%). Both FCS and HFIAS reported 
comparable estimation that 51.74% and 49.6% of households is food insecure 
respectively. An important result of these estimations is that all four indicators show 
high prevalence of food insecurity in the study area, which is higher than the average 
of the country and Amhara state too.    
4.2.2. Correlations between Food Security Indicators 
Though each food indicator explains different food security situations of households, 
they are interrelated and expected to have high correlation. As we discussed above, 
the HFIAS and CSI scale show that the higher the score, the higher food insecurity the 
household experiences. A positive correlation is expected between HFIAS and CSI. In 
contrast, the higher FCS and DCI/kcal indicators show that the higher the score, the 
lower food insecurity the household experiences and a positive correlation is expected 
between FCS and DCI/kcal indicators due to the fact that the greater diversity and 
food frequency increases the kilocalorie consumption of households. Moreover, 
HFIAS and CSI indicators are expected to have an inverse relationship with FCS and 
DCI/kcal indicators. 
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The table below shows the correlation of different food security indicators discussed 
above. The Pearson correlation shows that there is a strong correlation among the four 
indicators and associated with their expected directions. All correlations are 
statistically significant below 1%. As expected, DCI/kcal are inversely and strongly 
correlated with HFIAS and CSI, and positively and moderately correlated with FCS. 
Likewise, FCS is inversely correlated with HFIAS and CSI. The HFIAS is also 
strongly and positively correlated with CSI. The correlation between HFIAS and CSI 
is higher than any correlations among indicators. Surprisingly, all indicators have very 
strong association with CSI than any other indicators. These findings tend to 
corroborate with the findings of Maxwell et.al (2012) for Tsaeda Amba and Seharati 
Samra Distarict in Tigray state in Northern Ethiopia.  
Table 4.7 
Correlations between Food Security Indicators 
 
Variables  DCI/kcal FCS HFIAS CSI 
DCI/kcal 1*  0.45 -0.39   -0.59 
FCS  0.45* 1 -0.49 -0.53 
HFIAS -0.39*   -0.49* 1  0.65 
CSI -0.59* -0.53*  0.65* 1 
Note: * indicates level of significance at 1% 
Source: Author‘s calculation from field survey, 2014 
 
4.2.3. Cross-Classification between Food Security Indicators 
 
It is obvious that food security is multidimensional and different indicators have been 
designed to capture the multidimensionality of food security situations. However, if 
we look at these indicators, they mainly show some specific dimensions at best. For 
instance, FCS mainly shows the diversity of foods or quality dimension of food 
though it also reflects the quantity/adequacy of foods to a lesser extent. DCI/kcal 
captures mainly the quantity dimensions of food security at best though it can also 
reflect diversity/quality issues of food security. On the other hand, FCS is used to 
measure the food quality dimensions of households.  CSI and HFIAS mostly indicate 
accessibility dimension of food security and to some extent the stability dimension. 
Therefore, it would be more advantageous to use each indicator as complementary 
rather than a substitute for each other.                                                                        .    
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It can also be noted that dependence only on one indicator would bring misclassification 
of a considerable share of households as either food secure or food insecure by the 
measurement of the other indicator (Maxwell, 2012). To curb this problem, cross 
tabulation of each indicator is important and enable us to produce new classification or 
food security status which is the result of at least two indicators. 
The findings of cross-tabulating DCI/kcal with HFIAS, FCS and CSI are shown in table 
4.8, 4.9 and 4.10 respectively. The green one shows food secure category which consists 
of the intersection of food secure households from both indicators and mildly food 
insecure from one indicator but food secure in another indicator. The red colour shows 
food insecure household category or those households who have food deficiency. It 
consists of the intersection of severely food insecure households by both indicator and 
mildly food secure by one of the indicator but in the other severely food insecure. The 
yellow colour shows those in borderline or intermediate level. That means households 
may be food secure in one indicator but severely food insecure in other indicator or 
mildly food insecure in both indicators.  The yellow group might also show those 
households who are vulnerable to food insecurity. 
Table 4.8 shows the result of cross-tabulating household food security status as measured 
by DCI and HFIAS. According to the cross tabulation, the food secure households are 
those shaded by green colour which shows high kilocalorie consumption and low HFIAS 
scores. Thus, from the cross tabulation of DCI and HFIAS, 55.2 %( 127=66+19+42) of 
households are classified as food secure, 23.5 %( 54=20+19+15) households as food 
insecure and the remaining 21.3 % (49=26+7+16) households as intermediate or 
vulnerable to food secure. The chi-square test also confirms that there is significance 
association between household food security status as measured by DCI and HFIAS 
indicators (χ2 (4) = 14.7881, Pr = 0.005). 
Table 4.8 
Cross-Tabulation of Household Food Security Status as Measured By DCI and HFIAS 
HFIAS Category   DCI Category 
Food  Secure   Mildly  Food 
Insecure   
Severely  Food 
Insecure 
                
Total 
Food  secure    66 19 26 111 
Mildly  food insecure   42 7 20 69 
Severely  food insecure 16 15 19 50 
Total 124 41 65 230 
χ2 (4) =  14.788, Pr = 0.005 
           
 
   Source: Author‘s calculation from field survey, 2014 
Food  secure   Intermediate/vulnerable  Food insecure  
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The result of cross-tabulating DCI and FCS based household food security status are 
shown in table 4.9. The food secure households are those households who are shaded 
by green colour which consists of those households co-identified as acceptable in FCS 
and food secure in DCI, mildly food insecure in DCI and acceptable in FCS, and 
borderline in FCS and food secure in DCI. These frequencies are summed up and give 
us the share of food secure households, which is 56.1 % (129=69+20+40). The food 
insecure households, who are shaded by red colour, are calculated by summing up 
those households who are co-categorized as severely food insecure households by 
DCI and poor by FCS, mildly food secure by DCI and poor by FCS, and severely 
food insecure by DCI and at borderline by FCS. In total, it gave us 18.3 % 
(42=20+4+18). The shares of intermediate or vulnerable households are also 
calculated by summing up those households who are shaded by yellow colour. In 
other words, by summing up of those households who were co-categorized as 
severely food insecure by DCI and acceptable by FCS, mildly food insecure by DCI 
and borderline by FCS and food secure by DCI and poor by FCS. Therefore, the share 
of vulnerable to food insecurity are calculated by summing up boxes shaded in red 
colour are found to be 25.7 % (59=27+17+15). The chi-square test shows significant 
association between DCI and FCS (χ2 = (4) = 10.3790, Pr = 0.035). This means the 
higher the FCS, the more kilocalorie consumption in the households that results in 
more food security and acceptable food consumption in the household.     
Table 4.9 
Cross-Tabulation of Household Food Security Status as Measured by DCI and FCS 
 
FCS Category  DCI Category 
Food  secure Mildly  food 
insecure 
Severely  food 
insecure 
Total 
Acceptable  69 20 27 116 
Borderline  40 17 20 77 
Poor  15 4 18 37 
                Total 124 41 65 230 
χ2 (4) =  10.3790   Pr = 0.035 
  
Source: Author‘s calculation from field survey, 2014 
 
Similarly, the cross-classification result of households‘ food security status based on 
DCI and CSI is presented in table 4.10. The green shaded cells show the share of food 
secure household which account 43.9 % (101 = 46+17+38) of the respondents. The 
share of food insecure households shaded by red colour) is found to be 34.8 %            
Food  secure   Intermediate/vulnerable  Food insecure  
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(80 = 29+24+16) of sampled households. The share of intermediate or vulnerable to 
food insecurity (cells shaded by yellow colour) is found to be 26.1 % (60 =12+8+40) 
of sampled households. The chi-square test shows that there is significant association 
between the status of household food security in terms of DCI and CSI (χ2 (4) = 
10.0692, Pr = 0.039). That means those households who are identified as food secure, 
mildly food insecure and severely food insecure in DCI indicator are more likely to be 
in the same category in CSI classification. In other words, those households who have 
high CSI are more likely to consume lower kilocalorie consumption and vice versa.  
Table 4.10 
Cross-Tabulation of Household Food Security Status as Measured by DCI and CSI 
 
CSI Category  DCI Category 
Food  
secure   
Mildly  food 
insecure   
Severely  food 
insecure 
                Total 
Food  secure    46 17 12  75 
Mildly  food insecure   38 8 24 70 
Severely  food insecure 40 16  29 85 
                Total 124 41 65 230 
χ2 (4) =  10.0692, Pr = 0.039 
 
 
Source: Author‘s calculation from field survey, 2014 
 
In general, from the above cross classification, the food secure households range from 
43.9% to 55.2 %, while the food insecure households range from 18.3% to 34.8% and 
those in intermediate or vulnerable households range from 21.3 to 26.1%. Therefore, 
there is great variation between indicators and the variation still exists after cross 
tabulation.  
4.2.4. Level of Consumption, HFIAS, FCS, and CSI and Food Security Status 
 
The table below shows the level of kilocalorie consumption, HFIAS, FCS and CSI for 
food secure and insecure households as classified by DCI.  As it can be seen from the 
table below, there is statistically significant difference between food secure and 
insecure households in each indicator of food security. Food secure households have 
relatively higher kcal, FCS and lower CSI and HFIAS than their counterparts. As 
indicated by standard deviation, there is also high intra household variation across all 
households and within food secure and insecure households across all indicators.  
  
 
Food  secure   Intermediate/vulnerable  Food insecure  
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Table 4.11 
Level of Consumption, HFIAS, FCS, and CSI and Food Security Status 
 
Variable  Household Food Security Status Total 
n=230 
t value 
Food Insecure 
n=106 
Food Secure 
n=124 
DCI/kcal  2084.5 
(257.7) 
3257.7  
(497.7) 
2717 
(712) 
-21.8878 
Pr = 0.0000 
HFIAS 7.6 
(7.1) 
4.8 
(5.0) 
6.1 
(6.2) 
3.4260 
Pr = 0.0007 
FCS 30.6  
(7.7) 
32.6  
(7.5 ) 
31.6 
(7.6) 
-1.9975 
Pr=  0.0470 
CSI 16.6 
(14.7) 
13.3 
(13.6) 
14.8 
(14.2) 
1.7832 
Pr =0.0759 
Note:  Figures in parentheses are standard deviations; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.2.5. Household Demographic Characteristics and Food Security  
4.2.5.1. Gender and Food Security  
The study area is characterized by a dominant male-headed household. Out of sampled 
households, 86.5% and 13.5% are male-headed and female-headed households 
respectively. The prevalence of food insecurity is found to be 51.6 % in female-headed 
households, while 45.2 % in male-headed households. This shows that the incidence of 
food insecurity is 5% much higher in female-headed households than male-headed 
households.  
The proportion of male-headed household in both food secure and insecure category is 
higher than the proportion of female-headed household. This may be due to sampling 
proportion and the dominance of male headship in the study area. The chi-square test 
indicates that there is no statistically significant difference in prevalence of food 
insecurity between male-headed and female-headed household (χ2 (1) = 0.4403, Pr = 
0.507). That means both male-headed and female-headed households are equally likely to 
be food secure and insecure.  
However, caution should be taken to conclude the insignificance of gender in affecting 
the food security status of the households as female-headed household could have been 
underrepresented in the sample. It would be better to examine further by looking into the 
number of male and female in the household. As shown in table 4.14, the mean number of 
female and male member of the household is higher in food insecure households than 
food secure households and the mean difference is statistically significant. Therefore, it is 
difficult to conclude regarding gender as determinants of food security in the study area.   
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Table 4.12 
Gender and Food Security 
 
Sex  Household Food Security Status  
Total Food Insecure Food Secure 
Male 90 
 
(45.2, 84.9) 
109 
 
(54.8 , 87.9) 
199 
 
(100, 86.5) 
Female 16 
 
(51.6, 15.1) 
15 
 
(48.4, 12.1) 
31 
 
(100, 13.5) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100 ,100) 
χ2 (1) =   0.4403   Pr = 0.507 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value  
Source: Author‘s calculation from field survey, 2014 
 
4.2.5.2. Age, Dependency and Food Security  
The mean age of sampled household head is 47.3 years with standard deviation of 
11.3. In terms of food security status, food secure household heads‘ mean age is 
younger than their counterpart (45 Vs 49.9) that indicates households are in their 
productive middle ages. There is statistically significant mean difference in age 
between food secure and insecure households. Therefore, the age of household head 
for both food secure and insecure household has its own implication on food security.  
The three types of dependency ratio are calculated and presented in table 4.13. The 
child or sometimes known as youth dependency ratio is calculated as household 
member aged 0-15 divided by the household members aged 16-64 (active population). 
The old aged dependency ratio is calculated as the household member aged 65 and 
above divided by active members of household aged 16-64. The total dependency 
ratio is calculated as the sum of child and old age dependency ratio. 
By doing so, the total dependency ratio in the study area is found to be 0.68 with a 
standard deviation of 0.58. Disaggregating dependency ratio, the child and older people 
dependency ratio is found to be 0.59 and 0.09 respectively. This figure shows the total 
dependency ratio including its components is relatively minimal. Food secure households 
have higher total dependency ratio and child dependency than their counterparts and the 
mean difference test found to be statistically significant (t=-2.1914 Pr= 0.0294 and t=-
3.1309 Pr= 0.0020 respectively). Nevertheless, it should not be surprising to have such 
statistically significant dependency ratio especially child dependency (below 15 ages) in 
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food secure households in the study area. This figure should be explained in caution since 
in developing countries like Ethiopia children are economically active and can play an 
important role in farm employment that could change the food security status of the 
household. Food secure households have slightly lower older people dependency ratio 
than their counterpart though the mean difference is not statistically significant (t=0.6074, 
Pr= 0.5442). This may be due to the fact that older people are not fully dependent on 
another person in the study area. Older people may own at least land and other 
agricultural assets that could be useful in the joint household. However, older people may 
be prone to food insecurity in case if they don‘t have close relatives that could take the 
full responsibility of farming on the land. Otherwise, older people could be constrained to 
rent or share out the land to another person usually for half of production gain.  
Table 4.13 
Age, Dependency Ratio and Food Security Status 
 
Variable  Household Food Security Status  
Total 
n=230 
t value 
Food Insecure 
n=106 
Food Secure 
n=124 
Age 49.9 
(10.5) 
45 
(11.5) 
47.3 
(11.3) 
3.3410 
Pr =0.0010 
Total 
Dependency  
0.59 
(0.54) 
0.76 
(0.60) 
0.68 
(0.58) 
-2.1914 
Pr= 0.0294 
Child 
Dependency 
0.49 
(0.38) 
0.68 
(0.51) 
0.59 
(0.47) 
-3.1309 
Pr= 0.0020 
Old 
Dependency  
0.1 
(0.32) 
0.08 
(0.28) 
0.09 
(0.3) 
0.6074 
Pr= 0.5442 
Note: Figures in parentheses are standard deviations; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.2.5.3.Household Size and Food Security  
 
The average household size for sample household is 4.9 with a standard deviation of 1.5. 
The mean household size for food secure household is 4.4 with a standard deviation of 
1.5, whereas for food insecure households the mean household size is 5.4 with a standard 
deviation 1.3. Statistically, the mean difference between food secure and insecure 
households in terms of household size is significant that food insecure households are 
more likely to have large number of household members 
Disaggregating household size into number of male and female, the mean number of 
males per household for sampled households is 2.7 with a standard deviation of 1.3. In 
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terms of household food security status, the mean number of males per household in food 
secure household is 2.4 with a standard deviation of 1.2, whereas in food insecure 
household the mean number of males per household is 3 with a standard deviation of 1.2. 
The t-test shows that there is statistically significant mean difference in number of males 
between food secure and insecure households (t=3.9348, Pr = 0.000). Similarly, the 
number of females in food insecure household is greater than their counterparts. The 
mean number of female per household is 4.4 and 5.4 for food secure and insecure 
households respectively with standard deviation of 1.2 for each of them respectively. The 
mean difference in number of female between food secure and insecure households is 
statistically significant (t= 5.2382, Pr= 0.0000). The mean number of females per 
household for the entire sample is 3.8 with standard deviation of 1.3. Therefore, food 
insecure households have slightly higher number of both male and female than their 
counterparts which indicates that food insecurity isn‘t associated with having large 
number of specific sex type. Rather, having large number of household size is more 
associated with food insecurity.   
Table 4.14 
Household Size and Food Security Status 
 
Variable  Household Food Security Status Total 
n=230 
t value 
Food Insecure 
n=106 
Food Secure 
n=124 
No. of Female 2.4 
(1) 
2 
(0.9) 
2.2 
(1) 
2.5441 
Pr= 0.0116 
No. of Male  3 
(1.2) 
2.4 
(1.2) 
2.7 
(1.3) 
3.9348 
Pr= 0.0001 
Household Size  5.4 
(1.3) 
4.4 
(1.5) 
4.9 
(1.5) 
5.2382 
Pr= 0.0000 
Household Size 
Per Adult  
4.3 
(1.2) 
3.5 
(1.3) 
3.8 
(1.3) 
5.2097 
Pr= 0.0000 
Note:  Figures in parentheses are standard deviations; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.2.5.4. Marital Status and Food Security  
The table below shows the distribution of the marital status of household heads in the 
study area. The majority of sample households are married (78.3%). This is due to the 
nature of the research which is focused on the head of household in a rural setting 
where early marriage is common. The rest 10%, 8.7% and 3% are widow, divorced 
and single respectively.  
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The distribution by marital status reveals that household with married heads and widows 
are more food insecure each having equal level of incidence of food insecurity (47%) 
followed by divorced head (40%).  Though those with single heads are underrepresented 
in the sample, the incidence of food insecurity is very small (14.3%) than their 
counterparts. This could be attributed to the fact that married household heads, divorced 
and widows are more likely to have children or relatively larger household sizes than 
single household heads. However, the chi-square test confirms that there is no statistically 
significant association between household marital status and food security status (χ2 (3) = 
3.3825, Pr = 0.336). Therefore, marital status couldn‘t be considered as a determinant of 
household food insecurity in the study area. 
Table 4.15 
Marital Status by Food Security Status 
 
Marital 
Status 
Household Food Security Status Total 
Food Insecure Food Secure 
Married 86 
 
(47.8, 81.1) 
94 
 
(52.2, 75.8) 
180 
 
(100, 78.3) 
Single 1 
 
(14.3, 0.9) 
6 
 
(85.7, 4.8) 
7 
 
(100, 3) 
Divorced 8 
 
(40, 7.5) 
12 
 
(60, 9.7) 
20 
 
(100, 8.7) 
Widow 11 
 
(47.8, 10.4) 
12 
 
(52.2, 9.7) 
23 
 
(100, 10) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
χ2 (3) =  3.3825   Pr = 0.336 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.2.5.5. Religion and Food Security  
The main religions of the study area are Orthodox Christianity and Islam. The table below 
shows the distribution of religion among sampled households. About 57.4% of sampled 
household are Christians (Orthodox), while 42.6 % are reported to be Muslims.  The 
prevalence of food insecurity among Muslims (54.1%) is higher than Christians 
(Orthodox) (40.2%).  The chi- square test confirms that there is statistically significant 
difference in prevalence of food insecurity between Christian and Muslim households (χ2 
(1) = 4.3925, Pr = 0.036). 
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Table 4.16 
Household Religion and Food Security Status 
 
Religion Household Food Security Status Total 
Food Insecure Food Secure 
Muslim 53 
 
(54.1, 50) 
45 
 
(45.9, 36.3) 
98 
 
(100, 42.6) 
Christian (orthodox) 53 
 
(40.2, 50) 
79 
 
(59.8, 63.7) 
132 
 
(100, 57.4) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
χ2 (1) =   4.3925   Pr = 0.036 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.2.5.6. Education and Food Security Status  
 
Several studies documented the link between educational attainment, the income 
earning potential of households and food security/poverty. The illiterate tends to resist 
modern technology and thoughts. For that, a certain minimum level of education is 
necessary to enhance positive reception and adoption of new technologies that can be 
instrumental in increasing the household‘s productivity and earning. The increased 
income will enable the households to move out of food insecurity and poverty. Hence, 
it is believed in that educational attainment and food security is positivity related.  
The following table shows household head educational and food security status. The 
majority of households (73%) are found to be illiterate, while 27% of households 
were literate.  This shows most of inhabitant, at least, couldn‘t read and write any 
language.  
When we compare the literate and illiterate households in terms of prevalence of food 
insecurity, the prevalence of food insecurity in illiterate household is higher than 
literate households (47% vs. 43.5%). However, there is no statistically significant 
difference in prevalence of food insecurity between literate and illiterate household 
heads.  
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Table 4.17 
Household Education by Food Security Status 
 
Educational 
Status  
Household Food Security Status Total 
Food Insecure Food Secure 
Illiterate 79 
 
(47, 74.5) 
89 
 
(53, 71.8) 
168 
 
(100, 73) 
Literate 27 
 
(43.5, 25.5) 
35 
 
(56.5, 28.2) 
62 
 
(100, 23) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
χ2 (1) =   0.2201   Pr = 0.639 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.2.6. Livelihood Zones and Food Security 
 
There are two livelihood zones in the study area i.e. North Wollo Highland Belg 
(NHB) Livelihood Zone and North Wollo East Plain (NWE) Livelihood Zone. The 
former is believed to be food insecure and known with a long history of food aid, 
while the later one is a lowland (kola) livelihood zone and has moderate land 
holdings, fertile soils, good rainfall and is generally believed to be food sufficient 
(MoARD, 2007). 
 
As shown in the table below, the prevalence of food insecurity in NHB livelihood 
zone is higher than the NWE livelihood zone (63.5% vs. 41%). There is also 
meaningful association between livelihood zones and household food security status 
as shown by chi-square test. Households who are living in NWE areas are more likely 
to be food secure than their counterparts. This may be due to the fact that households 
who are living in lowland areas have better land holding, fertile land, relatively good 
rainfall and better basic services than their counterparts.   
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Table 4.18 
Livelihood Zones and Food Security 
 
Livelihood Zones Household Food Security Status Total 
Food Insecure Food Secure 
North Wollo 
Highland (NHB) 
33 
 
(63.5, 31.1) 
19 
 
(36.5, 15.3) 
52 
 
(100, 22.6) 
North Wollo East 
Plain (NEW) 
73 
 
(41, 68.9) 
105 
 
(59, 84.7) 
178 
 
(100, 77.4) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
χ2 (1) =   8.1633, Pr = 0.004 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.2.7. Household’s Agricultural Assets and Food Security  
Ownership of agricultural assets such as land, livestock, agricultural instruments are 
critical to generate food or income. Paucity of land because of high population 
density, land degradation, soil infertility and erosions are prevalent in the study area. 
The average land ownership of sample household is found to be 0.81 ha per 
household with a standard deviation of 0.32, which is almost half of Amhara state 
average land holding (1.7 ha). With regard to land holding between food secure and 
insecure household, both food secure and insecure households have equal amount of 
average land holding (0.81 ha) with relatively higher standard deviation among food 
secure households. It is not surprising to have equal distribution of land holding in 
terms of ownership in the district as well as Amhara region in total. This might have 
been because of redistribution of land in the region in 1990s.  The only difference in 
land holding is subject to the family size. Currently, the only way to own land is 
through gift or gulma (for youngster family member) from family land holding or 
inheritance. By law, land is not allowed to be sold and exchanged. 
Though there is no difference between households in terms of land owning, the study 
has shown the presence of statistically significance difference between food secure 
and insecure households in term of land cultivated (i.e. the sum of land cultivated 
using own land, rent and shared in). The mean land holding in terms of cultivated land 
is 1.2 ha with a standard deviation of 0.5 ha. As expected, food secure households 
have more cultivated land than food insecure households. The mean cultivated land 
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per household is 1.3 and 1.2 ha in food secure and insecure households respectively. 
Therefore, from the above figure it can be concluded that the size of cultivated land 
could differentiate between food secure and insecure households rather than the size 
of owned land.   
Ownership of livestock have crucial role in achieving food and nutrition security. For 
many small scale framers livestock products are not only a source of food but also a 
source of income that helps in purchasing of food, agricultural inputs such as 
fertilizers and pesticides and other non food household expenditure. Moreover, 
livestock are seen as more essential elements of household wealth or liquid asset than 
land at the time of shock as land can‘t be sold and exchanged by law. In the study 
area, where traditional farming is prevalent, large animals are used for draught 
purposes. Hence, lack of large animals like ox, camel and horses etc are the main 
factor to rent or share out the land to another farmer that result in reduction of yields 
from farm production.  
In the study area, the mean amount of livestock measured by TLU is found to be 3.4 
with a standard deviation of 2.3. Food secure households have larger livestock than 
food insecure households (3.2 vs. 2.9 TLU). The mean difference between food 
secure and insecure households in terms of livestock ownership is also statistically 
significant. Therefore, the number of livestock ownership could be a determinant for 
household food security in the study area.  
The estimated average value of agricultural instruments is 592.2 Birr with a standard 
deviation of 224.1 that suggests high intra-household variation. Food secure 
households have larger average value of agricultural instruments (609.6 vs. 573.4 
Birr) though the mean value difference is not statistically significant.  
Tree plantation can be used as an important asset to generate income which in turn 
contributes significantly to household food security. It also increases stability of the 
household at the time of food shortage or shocks acting as smoothing of consumption and 
cash buffer. There are a number of trees that can be used for income generation in study 
area through selling of firewood, charcoal, timber, pools and carving. Some species of 
trees are not easily renewable and have negative impact on the environment and food 
security in the long run. In the study are the predominant and shortly renewable trees 
which are used for income generating are eucalyptus plantation. Acacia Nilotica and 
Cordia Africana.  
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The estimated average receipt from trees per household is 9513.4 Birr with high intra-
household variation (SD = 14815.8 Birr). Food secure household owned more average 
receipt from trees than their counterparts (13479.8 Vs 6122.8). The t-test also 
confirms that there is statistically significant mean difference between food secure 
and insecure household in terms of value of trees owned. Therefore, ownership of 
valuable trees could contribute an important role in improving the household food 
security and nutritional status.  
In general, as expected, having much agricultural asset is associated with food secure 
households. Hence, interventions towards the building of agricultural assets should be 
formulated to improve the food security status and general wellbeing of households in 
the study area. 
Table 4.19 
Household‘s Agricultural Assets and Food Security 
 
Variable  Household Food Security Status  
Total 
n=230 
 
  
      t value 
Food Insecure 
n=106 
Food Secure 
n=124 
Own Land Holding  0.81 
(0.22) 
0.81 
(0.38) 
0.81 
(0.32) 
-0.0781 
Pr = 0.9378 
Land Cultivated  1.1 
(0.4) 
1.3 
(0.6) 
1.2 
(0.5) 
-3.0145 
Pr= 0.0029 
Value of Agricultural 
Instruments (in Birr) 
573.4 
(214.3) 
609.6 
(231.8) 
592.9 
(224.1) 
-1.2211 
Pr = 0.2233 
Livestock (TLU) 2.9 
(1.34) 
3.8 
(2.8) 
3.4 
(2.3) 
-2.9814 
Pr= 0.0032 
Value of Trees Owned 
(in Birr)  
6122.8 
(7335.5) 
13479.8 
(19653) 
9513.4 
(14815.8) 
3.8665 
Pr=0.0001 
Note: Figures in parentheses are standard deviations; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.2.8. Household’s Non Agricultural Assets and Food Security  
Table 4.20 presents household‘s non agricultural assets by food security status. Regarding 
household information and communication assets, most of households (97.8%) don‘t own 
television. This may be due to lack of electrification in the sampled villages. There is no 
significance difference between food secure and insecure households in terms of owning 
television.  
 
With respect to radio ownership, the majority of households (75.7%) have radio since it is less 
expensive and easily functionalized by dry battery. Moreover, the majority of households 
owned mobile phones (68.7%). Unlike owning of television, there is a significant difference 
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in terms of owning radio and mobile phone between food secure and insecure households that 
food secure households are more likely to have information and communication assets of 
radio and mobile than their counterparts.  
 
Regarding housing and kitchen materials, 30 % of households owned a house made from mud 
and corrugated iron sheet roof and the majority of households (70%) lived in traditional tekul 
house. Considerable amount of households owned an improved stove which has been 
provided at subsidized price and has advantage of consuming less firewood and low emission 
of pollutants. Only 3.9% of households owned kerosene stove (butagaz). In general, there are 
no statistically significant differences between food secure and insecure households in terms 
of owning houses made from mud and corrugated iron sheet roof, improved stoves and 
kerosene stove (butagaz). This means both food secure and insecure households are equally 
likely to have similar types of housing and kitchen materials.  
 
Table 4.20 
Household‘s Information and Communication Assets and Food Security Status 
 
Responses  Household Food Security Status   
Total 
n=230 
 
χ2 Food Insecure 
n=106 
Food Secure  
n=124 
 
TV 
Yes  1 
 
(20.0, 0.9) 
4 
 
(80.0, 3.2) 
5 
 
(100, 2.2) 
 
χ2 (1) =1.3999 
Pr = 0.237 
No   105 
 
(46.7, 99.1) 
120 
 
(53.3, 96.8) 
225 
 
(100, 97.8) 
 
Radio 
Yes  34 
 
(60.7, 32.1) 
22 
 
(39.3, 17.7) 
56 
 
(100, 24.3) 
χ2 (1) =6.3742 
Pr = 0.012 
No  72 
 
(41.4, 67.9) 
102 
 
(58.6, 82.3) 
174 
 
(100, 75.7) 
 
Mobile 
Yes  66 
 
(41.8, 62.3) 
92 
 
(58.2, 74.2) 
158 
 
(100, 68.7) 
χ2 (1) =3.7818 
Pr = 0.052 
No  40 
 
(55.6, 37.7) 
32 
 
(44.4, 25.8) 
72 
 
(100, 31.3) 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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In terms of value of these household assets, the mean value of durable assets is 1099.4 
Birr. The values of durable assets in food secure households are higher than their 
counterparts. However, the mean difference of durable asset is not statistically 
significant. As indicted by standard deviation, the intra-household variation of values 
of durable assets among food secure and insecure household is very high.  
 
Table 4.21 
Housing, Kitchen Materials, Value of Assets and Food Security Status 
 
Housing 
And 
Kitchen 
Materials  
Household Food Security Status   
Total 
n=230 
χ2/ t-test  
Food Insecure 
n=106 
Food Secure  
n=124 
 
Improved Stove 
Yes  43 
 
(44.3, 40.6) 
54 
 
(55.7, 43.5) 
97 
 
(100, 42.2) 
χ2 (1) =   0.2084   
Pr = 0.648 
No  63 
 
(47.4, 59.4) 
70 
 
(52.6, 56.5) 
133 
 
(100, 57.8) 
 
Butagaz 
Yes  4 
 
(44.4, 3.8) 
5 
 
(55.6, 4.0) 
9 
 
(100, 3.9) 
χ2 (1) =  0.0102 
Pr = 0.920 
No  102 
 
(46.2, 96.2) 
119 
 
(53.8, 96.0) 
221 
 
(100, 96.1 
 
House (Corrugated Iron Sheet) 
Yes   31 
 
(44.9, 29.2) 
38 
 
(55.1, 30.6) 
69 
 
(100, 30) 
χ2 (1) =  0.0533   
Pr = 0.817 
No  75 
 
(46.6, 70.8) 
86 
 
(53.4, 69.4) 
161 
 
(100, 70.0) 
Value of 
durable 
assets * 
988.4 
 
(1713.4) 
1229.2 
 
(4473.1) 
1099.4 
 
(3281.1) 
t =   0.5539 
Pr  = 0.5802 
Value of 
houses 
34339.62 
 
(36128.58) 
45250.00 
 
(54348.41) 
40221.74 
 
(47060.66) 
t =  -1.7606 
Pr= 0.0796 
Note: Figures in parentheses for categorical variables are percentages in row and column respectively  
          Figures in parentheses for continuous variables are standard deviations; Pr = probability value  
Source: Author‘s calculation from field survey, 2014 
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The value of house is calculated taking the self reported price of house and valuing 
the price of traditional house tukul at 15,000 regardless of different size of huts. By 
doing so, the mean value of houses are found to be 40, 221 Birr. The mean values of 
houses in food secure households are higher than their counterparts (45,250 vs. 
34,339.62 Birr). The t-test also confirms that there is significant mean difference 
between food secure and insecure households with respect to the value of houses. The 
intra household variation of value of assets in each group of food security and 
insecure households as well as among total sampled household is higher as shown by 
standard deviation. This indicates that some wealthier households may be regarded as 
food insecure though they have higher asset value and vice versa.  
 
In general, most indicators of household non agricultural assets availability are less 
associated with household food security status except radio and mobile ownership. In 
terms of value of assets, only the value of house makes difference between food 
secure and insecure households.  
 
4.2.9. Housing, Living Condition and Food Security 
Food utilization of a household could be affected by housing condition, sanitation, 
clean drinking water, cooking facilities etc. Unhygienic preparation of food and 
utilization may affect the health status of households.  Unhealthy individuals can‘t 
assimilate enough daily required food that in turn affects the food and nutrition status 
of households even if there is enough availability of food in the household.  
As shown in the table below, all households are living in their own house.  It is not 
surprising to see such kind of figure in rural setting. Homelessness is not a problem in 
rural areas as in urban area, albeit they are living in substandard housing. The 
ownership of a house is found mainly by self construction (95.3%). About 3.9% are 
found through inheritance from relatives and the remaining 0.8% through purchasing. 
There is no statistically significant difference between food secure and insecure 
households in terms of owning a house. Thus, ownership alone could not determine 
the food security status in rural setting. Rather, the quality of houses, distance from 
basic service, availability of amenities in the house, number of rooms may determine 
the food security status of households. 
91 
 
One of the manifestations of standard of living condition is the types of materials used 
to construct houses. As given in the table below, the majority of households (71.7%) 
are living in traditional huts (tukul) built of mortar or mud and have thatched or tin 
roofs. About 19.6% of households have houses built of mud, wood and corrugated 
iron roofs known as chika house. The remaining 8.7% of households are living in a 
house called ashewa girif which is constructed by using mud, wood and corrugated 
iron roofs, and the wall is second coated by cements. The prevalence of food 
insecurity is found to be 46.7%, 42.2%, and 50% in those households who are living 
in a house of tukul, chika house and ashewa girif respectively. However, the chi-
square test confirms that there is no statistically significant difference in prevalence of 
food insecurity in term of types of houses the household owned. 
Table 4.22 
Housing Type/Materials and Food Security Status 
 
House 
Materials 
Household Food Security Status  
Total 
Food Insecure Food Secure 
Traditional 
Hut (Tukul) 
77 
 
(46.7, 72.6) 
88 
 
(53.3, 71) 
165 
 
(100, 71.7) 
Chika House 19 
 
(42.2, 17.9) 
26 
 
(57.8, 21) 
45 
 
(100, 19.6) 
Ashewa Girif 
House  
10 
 
 (50, 9.4) 
10 
 
(50.0, 8.1) 
20 
 
(100, 8.7) 
Total  106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (2) = 0.4161   Pr = 0.812 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
The majority of households (69.6%) are living in one room house because the 
majority of households are living in tukul which commonly have one room. Around 
16.5 % of households are living in two room houses. The remaining 10% and 3.9% 
are living in three and four room houses.  
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Table 4.23 
Number of Living Rooms and Food Security Status 
 
No. of Rooms  Household Food Security Status Total χ2 / t-test 
Food Insecure Food Secure 
1 74  
 
(46.3, 69.8) 
86 
 
(53.8, 69.4) 
160 
 
(100, 69.6) 
 
 
χ2 (3) = 0.9290   
Pr = 0.313 2 16 
 
(42.1, 15.1) 
22 
 
(58, 17.7) 
38 
 
(100, 16.5) 
3 9 
 
(39.1, 8.5) 
14 
 
(60.9, 11.3) 
23 
 
(100, 10) 
4 
 
7 
 
(77.8, 6.6) 
2 
 
(22.2, 1.6) 
9 
 
(100, 3.9) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
Mean No.  of 
Room  
1.6 
 
(1.0) 
1.7 
 
(1.1) 
1.7 
 
(1.1) 
t=-0.6534 
 
pr = 0.5142 
Room per 
person 
0.3 
 
(0.01) 
0.4 
 
(0.02) 
0.4 
 
(0.03) 
t=-3.6353 
 
Pr=0.0003 
Note: Figures in parentheses for categorical variables are percentages in row and column respectively  
          Figures in parentheses for continuous variables are standard deviations, Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
The mean number of rooms per household is found to be 1.67 with standard deviation 
of 1.1 having the minimum of 1 and maximum of 4 rooms. Based on food security 
status of households, the mean room for food insecure households is 1.6, while 1.7 for 
food secure households. The t-test confirms that there is no statistically significant 
difference between household food security status with regard to number of rooms per 
households. However, there is statistically significant difference between food secure 
and insecure households in terms of rooms per person as indicated in the table below. 
Food secure households have slightly higher rooms per person than their counterparts 
(0.4 vs. 0.3).  
The source of drinking water supply for the majority of households (77.4%) is from 
hand pump. Households who obtained drinking water from unprotected river are 22.6 
%. In addition, among those households who obtained their drinking water from river, 
no one is using any means to purify the water. That means 22.6% of households are at 
risk of communicable diseases which affects the food and nutrition status of 
households. The prevalence of food insecurity among those households who obtained 
drinking water from hand pump well is found to be 37 %, whereas those households 
who obtained drinking water from river the prevalence of food insecurity are 77%. 
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The chi-square test also confirms that there is statistically significant difference 
between food secure and secure households with regard to sources of drinking water. 
Therefore, source of drinking water for households is one of the determinants of food 
insecurity in rural household in the study area.   
Table 4.24 
Source of Drinking Water and Food Security Status 
 
Water Source  Household Food Security Status Total 
Food Insecure Food Secure 
Protected 
Water 
66 
 
(37, 62.3) 
112 
 
(63,  90.3) 
178 
 
(100, 77.4) 
Unprotected 
Water 
40 
 
(77, 37.7) 
12 
 
(23,  9.7) 
52 
 
(100, 22.6) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
  
χ2 (3) =  26.0881   Pr = 0.000 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
  
In the majority of households (87.8%) girls and women are responsible for collecting 
water. In around 10% of households children are also responsible to collect water and 
in the remaining 2% of households boys and men were responsible to collect water. 
They may commute long distance to collect unprotected water if there is no water 
pump in the surrounding areas, which affects the welfare, education and health of 
girls, children and women in particular. No statistically significant difference is found 
between food secure and insecure household food security status with regard to 
assigning of the responsibility of water fetching. Women, girls and children are 
equally likely to collect water in both food secure and insecure households.  
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Table 4.25 
Responsibility of Water Fetching and Food Security Status 
 
Responsibility 
of Water 
Fetching 
Household Food Security Status Total 
Food Insecure Food Secure 
Women and 
Girls 
92 
 
(45.5, 86.7) 
110 
 
(54.5, 88.7) 
202 
 
(100, 87.8) 
Children 13 
 
(56.5, 12.3) 
10 
 
(43.5, 8.1) 
23 
 
(100, 10) 
Men and Boys 1 
 
(20, 0.9) 
4 
 
(80, 3.2) 
5 
 
(100, 2.2) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
  
χ2 (2) =   5.0133   Pr = 0.286 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Availability to toilet facility in the households by food security status is presented in 
the table below. The result reveals that 65.7% of sampled households used their own 
pit latrine and 2.6 % shared pit. Overall, 68.3% of sampled households have toilet in 
the survey. The remaining 31.7 % of households have no access of toilets; possibly, 
they could use open space in the back of their houses or far away from their houses. It 
is obvious that unclean surface is a cause for malaria, diarrhea and other respiratory 
and intestinal diseases that result in undernutrition and food insecurity. The 
prevalence of food insecurity among those households who don‘t have toilet is found 
to be 54.8%, whereas those households who have their own private pit latrine are 
43.7%. No food insecurity cases are reported among households who have shared pit 
latrines. Hence, the prevalence of food insecurity in those households who don‘t have 
toilets facility is higher than their counterparts. It is also indicated by the chi-square 
test that there is statistically significant difference in prevalence of food insecurity 
between households who have toilet and don‘t have (χ2 (2) =7.7004, Pr = 0.021). This 
indicates that those household who have toilets are more likely to be food secure and 
vice versa.  
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Table 4.26 
Availability of Toilet and Food Security Status 
 
Toilet  Household Food Security Status Total 
Food Insecure Food Secure 
Own Pit  66 
 
(43.7, 62.3) 
85 
 
(56.3, 68.5) 
151 
 
(100, 65.7) 
Shared  0 
 
(0.0, 0.0) 
6 
 
(100, 4.8) 
6 
 
(100, 2.6) 
No Toilet 40 
 
(54.8, 37.7) 
33 
 
(45.2, 26.6) 
73 
 
(100, 31.7) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (2) =7.7004   Pr = 0.021 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Keeping livestock inside the same house increases unhygienic condition of a 
household that increases the probability of getting diarrhea and other zoonotic 
diseases, and ultimately it causes undernutrition. Regarding the situation of animal 
houses in the sampled household is presented in the table below. 
Table 4.27 
Availability of Animal House and Food Security Status 
 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Animal 
House  
Household Food Security Status Total 
Food Insecure Food Secure 
Separate 
house  
32 
 
(33, 30.2) 
65 
 
(67, 52.4) 
97 
 
(100, 42.2) 
Not separate 74 
 
(55.6, 69.8) 
59 
 
(44.4, 47.6) 
133 
 
(100, 57.8) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2(1) =  36.6819   Pr = 0.000 
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About 57.8% of sampled households live with animals in the same house, whereas 42.2 
% of sampled households live with a separate house. Among those who have a separate 
animal house, the prevalence of food insecurity is found to be 33%, while 55.6 % among 
those households who live with non separate animal house. There is statistically 
significant difference in prevalence of food insecurity between households who have 
separate animal house and those don‘t have (χ2 (1) = 36.6819, Pr = 0.000). Therefore, 
those households who live with non separate animal house are more likely to be food 
insecure.  
In the study area access to electricity is very limited as any rural Ethiopian districts. All 
households regardless of their food security status and income level uses firewood, 
animal dung and crop residuals for cooking on simple stoves that endangers the health of 
household members. This may decreases the productivity of household members and 
consequently will leads to hunger, malnutrition and food insecurity. Crop production has 
been declining because of soil erosion as a result of overuse of forests for firewood and 
using the animal dung as fuel rather than plowing its nutrients back to the land.  
Other important aspect of household healthy living condition is availability of separate 
kitchen. About 51 % of sample households have no separate kitchen and use living room 
for cooking. Surprisingly, the prevalence of food insecurity is higher in households who 
have separate kitchen arrangement than those households who don‘t have (50.4 vs. 41.9 
%). However, there is no statistically significant difference in prevalence of food 
insecurity between households who have separate kitchen arrangement and those don‘t 
have (χ2 (1) =1.6960, Pr = 0.193).  
Table 4.28 
Kitchen Availability and Food Security Status 
 
Kitchen 
Availability 
Household Food Security Status Total 
Food Insecure Food Secure 
Yes 57 
 
(50.4, 53.8) 
56 
 
(49.6, 45.2) 
113 
 
(100, 49.1) 
No  49 
 
(41.9, 46.2) 
68 
 
(58.1, 54.8) 
117 
 
(100, 50.9) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
χ2 (1) =   1.6960   Pr = 0.193 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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Since there is no access of electricity, households were asked whether they are using an 
improved stove or not. An improve stove consumes less firewood and emissions that helps to 
reduces the probability of households falling to illness and then to poor food or nutritional 
status because of indoor air pollution.  
Table 4.21 reveals that 57.8% of sampled households do not use improved stove for cooking. 
Only 3.9% of sampled households have kerosene gas stoves for cooking. The chi-square test 
confirms that there is no statistically significant difference between food secure and insecure 
households in terms of using improved stoves  which  uses firewood and kerosene gas stoves 
(χ2 (1) =0.2084,  Pr = 0.648 and χ2 (1) = 0.0102, Pr = 0.920 respectively).  
The study also gathered information about source of lighting and found that only 3.9% of 
households use electricity for lighting. The rest 96.1% of households use kerosene lamp 
(kuraz) or lantern. This indicates that most of households in the study area are prone to an 
indoor pollution that affects the health situation of households and consequently the food and 
nutritional status. The chi-square test shows that there is no statistically significant difference 
between households food security status in terms of source of lighting since all households in 
the study area uses the same types of lighting.  
4.2.10. Health and Food Security  
 
Food security and health are interdependent to each other. The causality could run on both 
sides. Poor health condition could be the cause and consequences of food insecurity and vice 
versa. Food insecure households are expected to have poor health condition which again 
affects the proper consumption of food and constrained households for extra expenditure 
towards health treatment.  
 
To look into the relationship between health status and household food security, they were 
asked whether a household member is frequently suffered from diseases or not. Accordingly, 
57% of households reported that at least one of the members of a household was suffering 
from repeated diseases and out of which, 51.9% are from food insecure households. Around 
43% of households reported that no member of households have experienced frequent dieses 
for the last 6 months. Out of those households who haven‘t experienced frequent diseases, 
38.4% and 61.6% are from food insecure and secure households respectively.  That means 
food insecure household members are more likely to suffer from frequent diseases than their 
counterparts. The chi-square test result also indicates that there is statistically significant 
difference in prevalence of food insecurity among households whose at least one family 
member have experienced from frequent diseases (χ2 (1) = 4.1510, Pr = 0.042).  
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Table 4.29 
Household Members‘ Health and Food Security Status 
 
Frequent 
Illness 
Household Food Security Status Total 
Food Insecure Food Secure 
Yes 68 
 
(51.9, 64.2) 
63 
 
(48.1, 50.8) 
131 
 
(100, 57) 
 
No 
38 
 
(38.4, 35.8) 
61 
 
(61.6, 49.2) 
99 
 
(100, 43) 
Total 106 
 
(46, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (1) =  4.1510   Pr = 0.042 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
The study also gathered information regarding the severity of disease among those 
households who are suffering from frequent diseases. About 40.5 % of households 
reported that their disease is not critical, 30.5% critical, 24.4% moderate and 4.6% 
very critical. There is no statically significant association between household food 
security status with respect to severity of disease as indicated by chi- square test (χ2 
(3) =4.9113, Pr = 0.178).  
 
Table 4.30 
Household Degree of Illness and Food Security Status 
 
Severity of 
Disease 
Household Food Security Status Total 
Food Insecure Food Secure 
Not critical  31 
 
(58.5, 45.6) 
22 
 
(41.5, 34.9) 
53 
 
(100, 40.5) 
Critical  22 
 
(55, 32.4) 
18 
 
(45, 28.6) 
40 
 
(100, 30.5) 
Moderate  14 
 
(43.8, 20.6) 
18 
 
(56, 28.6) 
32 
 
(100, 24.4) 
Very critical  1 
 
(16.7, 1.5) 
5 
 
(83.3, 7.9) 
6 
 
(100, 4.6) 
Total 68 
 
(51.9, 100) 
63 
 
(48.1, 100) 
131 
 
(100, 100) 
 
χ2 (3) =  4.9113   Pr = 0.178 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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The study also tried to assess the type of medical facility used by households and food 
security status of households. About 5% of households didn‘t get any treatment, 42 % 
treated themselves, 39% received services from government health centres/hospitals, 
and 33 % from private service providers. The remaining 13% used traditional 
medicine providers.  
 
If we see clearly from the table below, there is no systematic relationship between the 
food security status of households and use of different health care services even if 
each health institution has different quality and fees and charges. The chi-square also 
indicates that there is no significant difference between food secure and insecure 
households in terms of utilization of different services (χ2 (4) = 7.4142, Pr = 0.116). 
Therefore, utilization of different health care services is not associated with food 
security situation of households in the study area. 
 
Table 4.31 
Household Health Treatment and Food Security Status 
 
Household 
Health 
Treatment 
Household Food Security Status Total 
Food Insecure Food Secure 
No Treatment  2 
 
(40, 2.9) 
3 
 
(60, 4.8) 
5 
 
(100, 3.8) 
Self Treatment 24 
 
(57.1, 35.3) 
18 
 
(42.9, 28.6) 
42 
 
(100, 32.1) 
Government  
Hospital 
22 
 
(57.9, 32.4) 
16 
 
(42, 25.4) 
38 
 
(100, 29) 
Private Clinic 11 
 
(33.3, 16.2) 
22 
 
(66.7, 34.9) 
33 
 
(100, 25.2) 
Traditional 
Medicine 
 
9.0 
 
(69.2, 13.2) 
4.0 
 
(30.8, 6.3) 
13 
 
(100, 9.9) 
Total 68 
 
(51.9, 100) 
63 
 
(48, 100) 
131 
 
(100, 100) 
 
χ2 (4) =  7.4142   Pr = 0.116 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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As seen from the table below, out of those households who got services from either 
government, private or traditional medicine providers (in total 84 households 
excluding those treated themselves and didn‘t get any treatment), 97.6% of 
households got paid services and the remaining 2.4% got services on charity basis. As 
confirmed by chi-square, test there is no statistically significant difference between 
food secure and insecure households in terms of payment made for health services 
received (χ2 (1) = 2.0488, Pr = 0.152). 
Table 4.32 
Nature of Payment for Health Treatment and Food Security Status 
 
Payment 
Type  
Household Food Security Status Total 
Food Insecure Food Secure 
Free  2 
 
(100, 4.8) 
0 
 
(0.0, 0.0) 
2 
 
(100, 2.4) 
Paid    40 
 
(48.8, 95.2) 
42 
 
(51.2, 100) 
82 
 
(100, 97.6) 
Total 42 
 
(50, 100) 
42 
 
(50, 100) 
84 
 
(100, 100) 
 
χ2 (1) = 2.0488, Pr = 0.152 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
  
As observed from table 4.31 above, out of those households who got suffered from 
frequent diseases, 71 % (91) of households didn‘t utilize health service from 
government hospital /health stations for a number of reasons. Out of 56 non-users of 
government services, 75.7% and surprisingly both food secure and insecure 
households equally avoided these services because of less attention by doctors; 
around 20% didn‘t take services from government hospitals as medicine is not 
provided by these institutions; about 14% didn‘t visit government hospitals because of 
high fees and charges; the remaining 2.86% didn‘t take medical services from 
government hospitals for other reasons such as minor and non-life threatening 
diseases, congestion  and inadequacy of government services.  
An observation is made to examine the condition of different government health 
service facilities. In each kebele there are health posts with a health extension worker, 
which usually provides limited services such as child and maternal healthcare 
services. Clinics, health centres and hospitals are accessible by commuting relatively 
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longer distance in proportion to the standard of health service needed. However, the 
existing health centres and hospitals are poorly stuffed in material and human 
resources compared to the current number of population they are serving. Lack of 
drugs, beds, lack of specialized physicians and laboratories are frequently mentioned 
problems by households and health service administrators.  
Another related problem is lack of awareness by households regarding the services 
which has been provided by these health institutions. Some health problems of 
households could be handled by nearby health institutions; however, because of lack 
of awareness, households are required to commute to private health institutions and 
travel long distance to nearby Woldia town for better service.  
4.2.11. Agricultural Input, Technology and Food Security 
 
As stated earlier, the main source of food in the study area is own production. Food 
security in the study area predominantly believed to be constrained by level of 
production and productivity. The agricultural practices in the study area are 
characterized by traditional subsistence smallholder farming primarily rely on fragile 
rain-fed systems. Production in this area could be increased through increasing 
productivity by appropriate modern agricultural inputs and practices such as seeds, 
fertilizers, agro chemicals, proper farmer technical support through extension etc. 
However, the passion of using modern agricultural inputs and practices are limited 
due to many reasons such as unsuitability of technologies like inorganic fertilizers, 
high prices of technologies, lack of awareness and fear of indebtedness since most 
technologies are obtained through loan if the farmers don‘t have cash at the time of 
need. Table 4.33 presents households‘ utilization of agricultural technology and 
extension services by food security status.  
Out of sampled households, around 26% of households use organic fertilizers. Among 
organic fertilizer users, 53.3% are categorized under food insecure households, while 
46.7 % are food secure. The main reasons for low level of organic fertilizer utilization 
are low awareness and limited availability of livestock in the households. The chi-
square test shows that there is no statistically significant difference between food 
secure and insecure households in terms of organic fertilizer adoption.  About 60% of 
the households in the district use inorganic (chemical) fertilizer. Among inorganic 
(chemical) fertilizer users, 43.9% are food insecure and 56.1% are food secure 
102 
 
households. There are number of factors for not using inorganic fertilizers such as 
inappropriateness of the fertilizer for the soil, high price and feeling of indebtedness 
since most of farmers get fertilizers through credit. The chi-square test shows that 
there is statistically significant difference between food secure and insecure 
households in terms of inorganic fertilizer adoption that users of inorganic fertilizer 
are more likely to be food secure. 
In terms of veterinary service, 44.8 % of sampled households use veterinary services 
from veterinary clinic. Out of those households who use veterinary service, 32% are 
under food insecure category, while 68% are food insecure households. In other 
words, out of food insecure households, the majority of households (68.9%) are non 
users of veterinary service, while the rest 31.1% are users of veterinary service. The 
chi-square test also confirms that there is significant difference between food secure 
and insecure households in terms of using veterinary service.  
About 39.6% of sampled households use pests. There is significant difference 
between food secure and insecure households in terms of using pests. The prevalence 
of food insecurity is much higher in those households who didn‘t use pests than their 
counterparts.  
The utilization and availability of improved seeds for crop and livestock breed is 
limited in the study area. Only 30% of sample households use improved seeds and 
livestock breeds. There is no considerable difference in the prevalence of food 
insecurity between improved seed users and non users. The prevalence of food 
insecurity is almost the same (46%) in both user and non users of improved seeds. 
Regarding the use of new agricultural practices, only 15 % of sampled households use 
new agricultural practices. Surprisingly, the prevalence of food insecurity in those 
household who adopt new agricultural practice is very high than those households 
who didn‘t adopt new agricultural practices. This may be due to inappropriateness of 
new practices and lack of awareness how to use these new practices effectively. 
Statistically, the chi- square shows that there is considerable difference between food 
secure and insecure households in terms of new agricultural practice adoption. 
Therefore, this suggests the adverse effect of inappropriate utilization and adoption of 
new agricultural practice in improving food security status of households.  
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Table 4.33 
Agricultural Input, Technology and Food Security Status 
 
Responses  Household Food Security Status  
Total 
n=230 
 
χ2 Food Insecure 
n=106 
Food Secure 
n=124 
Organic Fertilizer 
Yes  32 
 
(53.3, 30.2) 
28 
 
(46.7, 22.6) 
60 
 
(100, 26.1) 
1.7155 
Pr = 0.190 
No  74 
 
(43.5, 69.8) 
96 
 
(56.5, 77.4) 
170 
 
(100, 73.9) 
Inorganic Fertilizer 
Yes 61 
 
(43.9, 57.6) 
78 
 
(56.1, 62.9) 
139 
 
(100, 60.4) 
0.6856    
Pr = 0.0408 
No 45 
 
(49.5,  42.5) 
46 
 
(50.5, 37.1) 
91 
 
(100, 39.6) 
Veterinary Service 
Yes  33 
 
(32.0, 31.1) 
70  
 
(68.0, 56.5) 
103 
 
(100, 44.8) 
14.8158 
Pr = 0.000 
No  73 
 
(57.5, 68.9) 
54 
 
(42.5, 43.5) 
127 
 
(100, 55.2) 
Pests 
Yes  22 
 
(24.2, 20.8 ) 
69  
 
(75.8, 55.6) 
91 
 
(100, 39.6 ) 
29.0946 
Pr = 0.000 
No  84 
 
(60.4, 79.2) 
55   
 
(39.6, 44.4 ) 
139 
 
(100, 60.4 ) 
Insemination 
Yes  3 
 
(33.3, 2.8) 
6 
 
(66.7, 4.8) 
9 
 
(100, 3.9 ) 
0.6132 
Pr = 0.434 
No  103 
 
(46.6, 97.2) 
118 
 
(53.4, 95.2 ) 
221 
 
(100, 96.1) 
Seed 
Yes  31 
 
(46.3, 29.2 ) 
36 
 
(53.7, 29.0) 
67 
 
(100, 29.1) 
0.0013 
Pr = 0.972 
No  75 
 
(46.0, 70.8) 
88 
 
(54.0, 71.0 ) 
163 
 
(100, 70.9 ) 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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Table 4.33: Continued  
Responses  Household Food Security Status  
Total 
n=230 
 
χ2 Food Insecure 
n=106 
Food Insecure 
n=106 
New Agricultural Practice 
Yes  24 
 
(68.6, 22.6 ) 
11 
 
(31.4, 8.9 ) 
35 
 
(100, 15.2 ) 
8.3995 
Pr = 0.004 
No  82 
 
(42.1, 77.4 ) 
113 
 
(57.9, 91.1 ) 
195 
 
(100, 84.8) 
Support from DA 
Yes  92 
 
(47.2, 86.8) 
103 
 
(52.8, 83.1) 
195 
 
(100, 84.8 ) 
0.6156 
Pr = 0.433 
No  14 
 
(40.0, 13.2 ) 
21 
 
(60.0, 16.9 ) 
35 
 
(100, 15.2 ) 
Participation in Agricultural Training 
Yes  35 
 
(54.7, 33.0 ) 
29 
 
(45.3, 23.4 ) 
64 
 
(100, 27.8 ) 
2.6399 
Pr = 0.104 
No  71 
 
(42.8, 67.0 ) 
95 
 
(57.2, 76.6 ) 
166 
 
(100, 72.2) 
Importance of Participation in Agricultural Training 
Not Good  0 
 
( 0.0 ) 
1 
 
(100, 0.8 ) 
1 
 
(100, 0.4 ) 
15.7688 
Pr = 0.001 
Good  69 
 
(41.8, 65.1) 
96 
 
(58.2, 77.4) 
165 
 
(100, 71.7 ) 
Very 
Good  
26 
 
(76.5, 24.5 ) 
8 
 
(24, 6.5) 
34 
 
(100, 14.8 ) 
Excellent  11 
 
(36.7, 10.4 ) 
19 
 
(63.3, 15.3 ) 
30 
 
(100, 13.0) 
Irrigation 
Yes  6 
 
(16.7, 5.7) 
30 
 
(83.3, 24.2 ) 
36 
 
(100, 15.7) 
14.8679    
Pr = 0.000 
No  100 
 
(51.5,  94.3 ) 
94 
 
(48.5, 75.8) 
194 
 
(100, 84.3) 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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In all sampled villages/kebeles there are assigned agricultural extension workers. 
Around 85% of sampled households reported that they have regular contacts from 
extension workers. However, there is no statistically significant difference between 
food secure and insecure households in terms of getting technical support from 
extension workers. This may be due to limited technical support, lack of new 
technology and technology adoptation know how from extension workers each year. 
The technical assistance is repetitive and focused on fertilizers utilization, soil and 
watershed management and improved seed adoption.  
The rivers potential and the landscape of the study area make the irrigation 
infrastructure development difficult. Out of sampled households, only 15.7% of 
households use irrigation in addition to rainfall. As expected, the prevalence of food 
insecurity in those households who are using assumed irrigation is much lower than 
their counterparts. The chi-square test also shows that there is significant difference in 
prevalence of food insecurity between households who have access to irrigation 
facilities and those who don‘t have.  
4.2.12. Loan, Saving and Food Security  
 
To assess credit accessibility, households were asked about their perception of credit 
worthiness if they need to borrow money from financial institutions. As shown in the 
table below, 66.5% of households perceive themselves as creditworthy; about 3% of 
households perceive as they are not creditworthy because of lack of collateral. The 
remaining 30.4% of households don‘t know about their creditworthiness. Among 
those who perceive themselves as creditworthy, 43% are food insecure; among those 
who don‘t perceive as creditworthy, 42.9% are food insecure; and among those who 
don‘t know about their creditworthiness, 52.9% are food insecure. The chi-square test 
shows that there is no statistically significant difference between food secure and 
insecure households in terms of their perception regarding their creditworthiness.   
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Table 4.34 
Household Credit Worthiness and Food Security Status 
 
Creditworthiness  
 
Household Food Security Status Total 
Food Insecure Food Secure 
Yes  66 
 
( 43.1, 62.3) 
87 
 
(56.9, 70.2) 
153 
 
(100, 66.5) 
No  3 
 
(42.9, 2.8) 
4 
 
(57.1, 3.2) 
7 
 
(100, 3.0) 
I don‘t know  37 
 
(52.9, 34.9) 
33 
 
(47.1, 26.6) 
70 
 
(100, 30.4) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (3) =1.8565   Pr = 0.395 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
The table below shows households borrowing status. About 57% of households 
borrowed from formal or informal sectors, while 43 % didn‘t borrow. The prevalence 
of food insecurity is higher in those households who borrowed some money than 
households who didn‘t borrow (31.3% vs. 25%). There is also no statistically 
significant difference in prevalence of food insecurity between households who have 
loan and their counterparts. That means those households who have loan are more 
likely to be food insecure due to indebtedness.  
Table 4.35 
Household Loan and Food Security Status 
 
Borrowing Status  Household Food Security Status Total 
Food Insecure Food Secure 
Yes  72 
 
(54.9, 67.9) 
59 
 
(45.1, 47.5) 
131 
 
(100, 57) 
No  34 
 
(34.3, 32.1) 
65 
 
(65.7, 52.5) 
99 
 
(100, 43) 
Total   106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (1) =   9.6475,  Pr = 0.002 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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The information about sources of household loan is also gathered and shows that the 
majority of households (59.5%) got loan from relatives and friends for which they pay 
no interest. About 5.34% of households got from moneylenders with higher rate of 
interest, 23.7% from micro finance institutions (Amhara Credit and Saving Institution 
(ACSI); 7.6% from cooperatives and the remaining 3.8% from both microfinance 
institutions, and relatives and friends. The chi-square test shows that there is no 
significant difference between food secure and insecure households in terms of 
sources of finance. 
The question related to purpose of borrowing is also asked to households and found 
that households took loans for agricultural inputs (27%), starting business (19.85%), 
ceremony (3.05%), for food items (5.3%), education (2.3%), to send household 
members abroad (6.87%), medical purpose (5.3%), cow purchase (2.3%), house 
construction (5.3%), and others for the combination of these purposes (22.1%). No 
significant difference is found between food secure and insecure households in terms 
of purpose of loan (χ2 (9) = 18.3088, Pr = 0.132). Both food secure and food insecure 
households spend their borrowed money almost for similar purposes. 
Table 4.36 
Source of Loan and Food Security Status 
 
Sources of Loan Household Food Security Status Total 
Food Insecure Food Secure 
Moneylender 5 
 
(71.4, 6.9)       
2 
 
(28.6, 3.4)       
7 
 
(100, 5.3)       
Micro Finance Institutions           17 
 
(54.8, 23.6)        
14 
 
(45.2, 23.7)        
31 
 
(100, 23.7)        
Cooperative 8 
 
(80, 11.1)       
2 
 
(20, 3.4)       
10 
 
(100, 7.6)       
Relatives and Friends 39 
 
(50, 54.2) 
39 
 
(50, 66.1) 
78 
 
(100, 59.5) 
Micro Finance Institutions, Relatives 
and Friends        
3 
 
(60, 4.2)        
2 
 
(40, 3.4)        
5 
 
(100, 3.8)        
Total   72 
 
(54.96, 100) 
59 
 
(45.04, 100) 
131 
 
(100, 100) 
 
χ2 (4) =   4.1266,  Pr = 0.389 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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As shown in the table below, among those households who have loan, 22.1% have some 
problem in loan repayment.  In terms of prevalence of food insecurity, those who have loan 
repayment problem have high prevalence of food insecurity than those households who do not 
have problem in loan repayment (69% vs. 51%). As indicated by chi- square test, there is 
statistically significance difference between food secure and insecure households in terms of 
problems in loan repayment.  
Table 4.37 
Problem in Loan Payment and Food Security Status 
 
Problem in Loan Repayment Household Food Security Status Total 
Food Insecure Food Secure 
Yes  20 
 
(69, 27.8)       
9 
 
(31, 15.3)       
29 
 
(100, 22.1)       
No            52 
 
(51, 72.2)        
50 
 
(49, 84.7)        
102 
 
(100, 77.9)        
Total   72 
 
(54.96, 100) 
59 
 
(45.04, 100) 
131 
 
(100, 100) 
 
χ2 (4) = 2.9506, Pr = 0.086 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Almost half of households (50.9%) have saving accounts in banks or microfinance 
institutions. The prevalence of food insecurity in those households who have bank account is 
found to be 41.9%, while 50.4% in those households who don‘t have bank account. However, 
there is no statistically significant difference in prevalence of food insecurity between those 
households who have bank account and those who don‘t have.  
Table 4.38 
Saving Account and Food Security Status 
 
Bank  
Account 
Food Security Status   
Total Food Insecure  Food Secure  
Yes  49 
 
(41.9, 46.2) 
68 
 
(58.1, 54.8) 
117 
 
(100, 50.9) 
No   57 
 
(50.4, 53.8) 
56 
 
(49.6, 45.2) 
113 
 
(100, 49.1) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100. 100) 
χ2 (1) =   1.6960, Pr = 0.193 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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Table 4.39 shows amount of savings and credit per year by household food security 
status. The mean saving amount is found to be 2962.4 Birr with high intra-household 
variation (SD = 5860.4). There is statistically significant mean difference in 
household saving between food secure and insecure households that food secure 
households have better savings than food insecure households (3442.3 vs. 2401.1). 
With regard to the amount of loan, the households‘ mean loan amount is found to be 
2508.4 Birr having high intra-household variation (SD = 5350.8). The food secure 
households have high amount of loan than the food insecure households (3035.6 vs. 
2076.4). However, the mean difference in loan amount between food secure and 
insecure households is statistically insignificant. Moreover, food insecure households 
are less indebted than food secure households (-2,247.5 vs. -5,115.2) though the mean 
difference is not statistically significant. The intra-household differential is also very 
high as indicated by the standard deviation.  
Table 4.39 
Amount of Saving, Credit, Net Debit and Food Security Status 
 
Variable  Food Security Status   
Total 
n=230 
 
t value 
Food Insecure 
n=106  
Food Secure  
n=12 
Saving Amount  2401.1 
 
(4047.8) 
3442.3 
 
(7032.2) 
2962.4 
 
(5860.4) 
-1.3454 
Pr=0.0899 
Credit  2076.4 
 
(1628.6) 
3035.6 
 
(7772.5) 
2508.4 
 
(5350.8) 
-1.0210 
Pr = 0.3092 
Net Debit  -2247.5 
 
 (2307.2) 
-5115.2 
 
(4155) 
-3793.6 
 
(7206.5) 
       1.2615 
Pr = 0.2084 
Note: Figures in parentheses are standard deviation, Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.2.13. Expenditure and Food Security Status  
 
In this study, household expenditure or consumption is calculated as household cash 
expenses for food and non food items plus the value of food and non food items 
produced and consumed by the household.   
 
Table 4.40 below shows that per adult total monthly expenditure of households 
divided into quintiles by food security status. The majority (52%) of the households‘ 
per adult total expenditure is in the second range of 300-600 Birr per month. Around 
110 
 
27% of households fall into the middle range of 600-900 Birr expenditure per month 
per adult. About 9% of households fall into the fourth range of 900-1200 Birr. The 
remaining 7.4 % and 4.4% of households fall into lowest range (less than 300 Birr) 
and highest range (above 1200 Birr) respectively. The levels of different expenditure 
classes have significant difference in explaining the status of food security as 
indicated by chi-square test (χ2 (4) = 61.7234, Pr = 0.000). No food secure household 
is found in the lowest range of expenditure quintile. The share of food insecure 
households in second expenditure range is higher than food secure households (60% 
vs. 40%). After the middle range of expenditure, the share of food secure households 
is above 80%. This shows that better off /food secure households have more 
expenditure than food insecure households.   
Table 4.40 
Expenditure Quintiles and Food Security Status 
 
Per Adult Monthly 
Consumption  
Household Food Security Status Total 
Food Insecure Food Secure 
>300birr 17 
 
(100, 16.04) 
0 
 
(0, 0) 
17 
 
(100, 7.4) 
300-600birr 73 
 
(60.8, 68.9) 
47 
 
(39.17, 37.90) 
120 
 
(100, 52) 
600-900birr 11 
 
(17.74, 10.38) 
51 
 
(82.36, 41.1) 
62 
 
(100, 27) 
900-1200birr 3 
 
(14.29, 2.83) 
18 
 
(85.7, 14.52) 
21 
 
(100, 9) 
>1200birr 2 
 
(20, 1.89) 
8 
 
(80, 6.45) 
10 
 
(100, 4.4) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (4) = 61.7234   Pr = 0.000 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
The monthly per adult mean total expenditure in the study area is found to be 631.7 
Birr with a wide intra household differential (SD = 462) due to a relatively higher 
level of expenditure among a considerable percentage of households. There is also 
statistically significant mean difference in monthly per adult total expenditure 
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between food secure and food insecure households (759.1 and 482 birr respectively). 
That means the monthly per adult expenditure of food secure household was greater 
than their counterparts by 276.3 birr. As it can be seen in the table below, there is also 
statistically significance mean difference between food secure and insecure 
households when we disaggregate the monthly per adult expenditure into food and 
non food expenditure. The intra household differential in food and non food 
expenditure is also high within each group of food secure and insecure households 
and among all households as indicated by their respective standard deviation.    
Table 4.41 
Consumption Expenditure and Food Security Status 
 
Variable  Food Security Status  
Total 
n=230 
t value 
Food Insecure 
n=106 
Food Secure 
n=124 
Consumption 
Expenditure  
482.8 
(261.5) 
759.1 
(551) 
631.7 
(462) 
-4.7258 
Pr = 0.0000 
Food 
Expenditure 
264 
(51.9) 
408.6 
(92.5) 
342 
(105.1) 
-14.2850 
Pr = 0.0000 
Non Food  
Expenditure 
218.8 
(238.7) 
350.4 
(519.8) 
289.8 
(419) 
-2.4004 
Pr = 0.0172 
Note: Figures in parentheses are standard deviation; Pr = probability value  
Source: Author‘s calculation from field survey, 2014 
 
4.2.13.1. Share of Food Expenditure and Food Security Status  
It is important to measure the relative share of food and non food expenditure of 
households with regard to household food security status. It gives some idea how 
households are economically vulnerable to food insecurity and other shocks. It is 
expected that better off or food secure households spend smaller share of their total 
expenditure on food and the poorer or food insecure households the vice versa. 
Therefore, households can be considered as economically vulnerable if the share of 
total expenditure on food is high (CSA and WFP, 2014). 
As shown in the table below, the classified food expenditure ratio of households 
indicate that 26.5% of households spend less than half of their expenditures on food, 
28.3% of households spend 50-65% of their expenditures on food, 27.4 % of 
households spend 65-75% of their expenditure on food and 17.8 % of households 
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spend 75% or more of their expenditures on food alone. Compared to Amhara state 
and Ethiopia‘s food expenditure estimation in 2011, the food expenditure ratio in 
Gubalafto district is higher than Amhara state and Ethiopia even after three years of 
national survey. For instance, as can be seen in the table below, 26.5% of households 
in the district spend less than half of expenditure on food as opposed to 48% and 51 % 
of households in Amhara state and national level respectively in 2011. Around 28% of 
households in Gubalafto district spend 50-65% of expenditure on food, while 38% 
and 36% of households in Amhara and national level respectively. Around 27% of 
households in the study area spend 65-75% of expenditure on food as contrary to 3% 
in Amhara state and 10% at national level. In extreme case of high share of food 
expenditure, around 17 % of households in the study area spend above 75% of 
expenditure on food alone as compared to 8% and 2% of households in Amhara and 
national level respectively.  
Table 4.42 
Share of Food Expenditure and Food Security Status 
 
Percentage Share 
of Food 
Expenditure  
Household Food Security Status  
Total Food Insecure Food Secure 
Below 50%  31 
 
(50.8, 29.3) 
30 
 
(49.2, 24.19) 
61    
         
(100, 26.52) 
50-65% 26 
 
(40, 24.53) 
39 
 
(60, 31.45) 
65 
 
(100, 28.26) 
65-75% 25 
 
(39.7, 23.6) 
38 
 
(60.32,30.65) 
63 
 
(100, 27.4) 
Above 75% 24 
 
(58.54, 22.64) 
17 
 
(41.46, 13.71) 
41 
 
(100, 17.83) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (3) =   5.1167, Pr = 0.163 
Food ratio 0.63 
(0.18) 
0.61 
(0.16) 
0.62 
(0.19) 
 
t= 0.7062, Pr = 0.4808 
Note: Figures in parentheses for categorical variables are percentages in row and column respectively  
          Figures in parentheses for continues variables is standard deviations; Pr = probability value  
Source: Author‘s calculation from field survey, 2014 
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About 29.3%, 24.5%, 23.6% and 22.6% of households spend <50% , 50-65%, 65-
75% and above 75% of total expenditure on food in food insecure households 
respectively, while 24.2%, 31.5%, 30.7% and 13.7% of households spend <50% , 50-
65%, 65-75% and above 75% of total expenditure on food in food secure households 
respectively. The cross tabulation of households food security status and households 
who are classified into groups of expenditures on food don‘t indicate any systematic 
association (χ2 (3) = 5.1167, Pr = 0.163). 
 
The average share of expenditures on food (food ratio) for the study area is found to 
be 62%. As can be seen from the table below, food insecure households spend slightly 
higher amount on food than food secure (63% Vs 61%) though the difference is not 
statistically significant. 
 
In general, large numbers of households (45.2%) spend more than 65% of total 
expenditure on food. High food ratio (62%) indicates high economic or food 
vulnerability of households in the study area. As the share of expenditure on food 
item increases, the share of saving, investment on productive assets, agricultural 
inputs and other non food households consumption decrease that affects the well 
being of households. 
 
Table 4.43 
Comparison on Share of Food Expenditure in District, State and Country Level 
 
Food 
Expenditure 
Share 
Gubalafto District* Amhara State** Ethiopia** 
Below  50% 26.5 48 51 
50-65% 28.3 38 36 
65-75% 27.4 11 10 
Above 75% 17.8 3 2 
Source: *Author‘s calculation from field survey, 2014; ** CSA and WFP, 2014 
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4.2.13.2. Expenditure Inequality  
In this study, the expenditure inequality is calculated based on consumption share of 
some groups of households (taking into account the quintile (20%) of households‘ 
share of expenditure) and with the help of Gini coefficient. 
As it can be seen from table 4.44, the lowest 20% of households shared 10.14% of 
total expenditure of households. The lower middle class of households made 13.7% of 
total expenditure, 17.6% of all expenditure is made by the middle class 20% 
households.  The middle upper class households made 21.7 % of total expenditure and 
37% by the upper class.  The highest 20% households shared around 37% of total 
expenditure. This shows that the expenditure distribution in the household is not fairly 
equal in the study area. This is also confirmed by the Gini coefficient which is found 
to be 0.35. It means that 35% income is distributed unequally. Evidently, equal 
distribution of consumption is not expected in any society. What matters the most is 
how big or small the inequality is. Big disparity is obviously undesirable. The Gini 
coefficient should be zero if there is no inequality in distribution of expenditure, that 
is, if it is perfectly distributed. Contrary, the Gini coefficient of 1 shows absolute 
imperfect distribution of expenditure, that is, one person controls all. Therefore, the 
Gini coefficient estimation found in the study shows the existence of inequality in the 
study area; however, it is not high enough to cause some problem.  
Table 4.44 
Expenditure Inequality 
Percentage 
Share 
Cumulative 
Frequency of 
Household (%) 
Total 
Expenditure 
Share of 
Expenditure 
(%) 
Cumulative 
Percentage  of 
Expenditure 
Lowest 20 20 14381.15 9.9 9.9 
Next 20 40 19950.11 13.7 23.6 
Next 20 60 25541.747 17.6 41.2 
Next 20 80 31585.784 21.7 62.9 
Highest 20 100 53840.514 37.1 100 
Gini coefficient = 0.35 
Source: Author‘s calculation from field survey, 2014 
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Figure 4.6 
Lorenz Curve for Expenditure Inequality 
 
 
Source: Author‘s calculation from field survey, 2014 
 
4.2.14. Seasonality and Food Security  
 
This study reflects a specific point of time and the data is collected at the mid of post-
harvest (in May).  In rainfed agrarian economy like Ethiopia the food security 
situation is linked with rainfall patterns or seasons.  There are two main rainy seasons 
in the study area i.e., Belg and Meher season and households‘ livelihood also depends 
on the pattern of the rain. Belg is the shorter rainy season between February and May 
and the main rainy season Meher is from June to October.  After rainy season hunger 
trends are expected to decline and at the same time better consumption or better food 
security situation is expected in the society. As shown in the table below, the majority 
of households (74.3%) produced only at main cultivation season called Meher, 25.2% 
of households produced at both Meher and Belg season. Producing at Belg season 
alone is almost insignificant. There is statistically significant difference in prevalence 
of food insecurity with respect to agricultural season production. The prevalence of 
food insecurity in those households who are producing both at Meher and Belg time is 
less than half of the prevalence of food insecurity in those households who are 
producing at Meher season alone. Therefore, those households who are producing in 
both seasons are more likely to be food secure.   
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Table 4.45 
Agricultural Production Season and Food Security Status 
 
Agricultural 
Season  
Household Food Security Status Total 
Food Insecure Food Secure 
Belg 1 
 
(100, 0.9) 
0 
 
(0.0, 0.0) 
1 
 
(100, 0.4) 
Meker 91 
 
(53.2, 85.8) 
80 
 
(46.8, 64.5) 
171 
 
(100, 74.3) 
Both Meker 
and Belg 
14 
 
(24.1, 13.2) 
44 
 
(75.9, 35.5) 
58 
 
(100, 25.2) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
χ2 (2)  =  15.9136   Pr = 0.0002 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Households‘ daily meal consumption or food security situations are also expected to 
vary at harvest and hunger season. For this reason, households were asked about their 
daily meals at post-harvest and hunger season. As shown in table 4.46, at post-harvest 
season 68.7% of households ate two times per day, whereas the rest 31.3% of 
households ate three times per day. Among food secure households, 60.5% and 39.5 
% of households ate two and three times respectively, compared with 78.3% and 
21.7% of food insecure households ate two and three times respectively. That means 
food secure households are more likely to eat more times than their counterparts at 
post-harvest time. The chi-square also shows that there is significant difference 
between food secure and insecure households with regard to households‘ daily meal 
consumption at post-harvest season.  
 
During hunger or dry season, 40% of households ate one time per day, 45.2% of 
households ate two times per day and the remaining 14.8% three times per day.  The 
daily meal and food security status have statistically meaningful association with food 
security status of households at dry or hunger season. Among food secure households, 
12.1% of households reported that they ate one time per day, 62.9% two times, and 
25% three times, whereas among food insecure households. 77%, 26% and 8.8% of 
households ate one, two and three times per day respectively.  
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Though this indicator doesn‘t take into account the quality and quantity of food per 
meal, it gives important information on seasonality of households‘ food security 
situation. In both post-harvest and hunger season the variations in food security 
situation is experienced across households; hence, seasonality in agricultural 
production is the main factor in determining the food security situation of households 
in the study area.  
Table 4.46 
Daily Meal at Post-harvest Season and Food Security Status 
 
Daily Meal at Post-
Harvest  Season  
Household Food Security Status  
Total 
Food Insecure Food Secure 
Two  83 
 
(52.5, 78.3) 
75 
 
(47.5, 60.5) 
158 
 
(100, 68.7) 
Three 23 
 
(31.9, 21.7) 
49 
 
(68.1, 39.5) 
72 
 
(100, 31.3) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (1) =   8.4369   Pr = 0.004  
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
 
Table 4.47 
Daily Meal at Hunger Season and Food Security Status 
 
Daily Meal at 
Hunger  Season 
Household Food Security Status  
Total 
Food Insecure Food Secure 
 One   77 
 
(83.7, 72.6) 
15 
 
(16.3, 12.1) 
92 
 
(100, 40) 
Two  26 
 
(25.0, 24.5) 
78 
 
(75, 62.9) 
104 
 
(100, 45.2) 
Three  3 
 
(8.8, 2.8) 
31 
 
(91.2, 25) 
34 
 
(100, 14.8) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (2) =7.7004   Pr = 0.021 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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4.2.15. Perception of Food Insecurity/Shortage  
 
Another important food security indicator is the perception of households that if they 
had experienced food shortage in the last year and if so, for how long they had 
experienced. As presented in the table below, 32.2% of households had experienced 
food shortage at some point of time during the previous year. In other words, this 
proportion of households was unable to meet their food requirements and need food 
assistance. This figure is still very high as compared to rural Amhara and Ethiopia. 
The estimation in comparable study of CSA and FAO in 2011 shows that 26% and 
24% of households were suffered from food shortage at some point of time during the 
previous year in  rural Amhara and Ethiopia respectively.  
 
Among those households who are identified as food secure based on 2,100 kcal cut-
off, 21.8% of households replied that they have experienced food shortages. Among 
food insecure households, 44.3% of households reported that they have experienced 
food shortage. The chi-square test also confirms that there is significant difference 
between food secure and insecure households in terms of having experienced food 
shortage in the previous year from the survey. Food insecure households are more 
likely to report having experienced food shortages than food secure households. The 
perception of households regarding food shortage experience in the past year is 
associated with the actual household food security status which is determined by 
calorie intake. In general, the perception or subjective indicator of household food 
security situation is somehow consistent with other indicators of food security.  
 
Table 4.48 
Household Food Shortage Experience and Food Security Status 
 
Food  
Shortage   
Household Food Security Status Total 
Food Insecure Food Secure 
Yes    47 
 
(63.5, 44.3) 
27 
 
(36.5, 21.8) 
74 
 
(100, 32.2) 
No  59 
 
(37.8, 55.7) 
97 
 
(62.2, 78.2) 
156 
 
(100, 67.8) 
Total 106 
 
(46, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
χ2 (1) =   9.8710, Pr = 0.007  
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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The table below shows households‘ response to how long they had experienced food 
shortage in the last year. Out of 74 households who had suffered food shortage, 24.3 
% of households said they suffered food shortage for one month, 20.3 % for two 
months, 20.3% for three months, 13.5 for four months, 14.9% for five months and the 
remaining 6.8% for six and above months. It is surprising to have many households 
that plight for seasonal food shortage even in normal (regular rain) years such as this 
survey year. July, August and September are frequently mentioned months that the 
household experienced food shortage.  
The national level survey reported that out of those households who suffered from 
food shortage, 71 % of households suffered from shortages of food for one to four 
months in 2011( CSA and FAO,2014), against 78.3% in this study in 2014 in the 
study area. This indicates that after three years of the national survey, the prevalence 
of perceived food shortage in the study area is found to be higher than the national 
prevalence level.   
Table 4.49 
Duration of Food Shortage and Food Security Status 
 
Number  of 
Months in Food 
Shortage  
Household Food Security Status Total 
Food Insecure Food Secure 
1 2 
 
(11.1, 4.3) 
16 
 
(88.9, 59.3) 
18 
 
(100, 24.3) 
2 10 
 
(66.7, 21.3) 
5 
 
(33.3, 18.5) 
15 
 
(100, 20.3) 
3 11 
 
(73.3, 23.4) 
4 
 
(26.7, 14.8) 
15 
 
(100, 20.3) 
4 8 
 
(80, 17) 
2 
 
(20, 7.4) 
10 
 
(100, 13.5) 
5 11 
 
(100, 23.4) 
0 
 
(0.0, 0.0) 
11 
 
(100, 14.9) 
6 5 
 
(100, 10.6) 
0 
 
(0.0, 0.0) 
5 
 
(100, 6.8) 
Total 47 
 
(63.5, 100) 
27 
 
(36.5, 100) 
74 
 
(100, 100) 
  
χ2 (5) =  24.4860, Pr = 0.001 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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Looking at households‘ duration of food shortage and their food security status, 
there is a meaningful difference between food secure and insecure households in 
terms of duration of food shortage as shown in the table above. Food insecure 
households are significantly and more likely to have long duration of food 
shortage than those food secure households. The share of food insecure 
households is higher than their counterparts in each month of duration except in 
the case of one month duration of food shortage. No food secure household is 
reported in five months and above duration of food shortage. The chi-square test 
also corroborates that there is statistically significant difference between food 
secure and insecure households in terms of duration of food shortage.  
4.2.16. Shocks and Food Security 
 
Around 12 types of shocks are identified that most probably affect households 
food security and wellbeing such as drought, crop pest/disease, livestock disease, 
flooding  hail, frost, loss of possession (theft/robbery), food price rise, agricultural 
input price rise, agricultural output price fall, human illness, death of breadwinner. 
Some types of shocks can be individual or household specific and others can affect 
the community as a whole. Households were asked if these shocks had 
experienced in the past year. Agricultural input price rise (69%), human illness 
(37%), food price rise (28.7%), and drought (21.3%) are relatively more 
commonly mentioned shocks by households. The majority of households have 
experienced more than one shock. Food insecure households are more likely to 
report having experienced one or more shocks. Statistically significant difference 
is shown between food secure and insecure households with regard to shocks like 
drought, crop pest, flooding, frost, food price rise, agricultural input price rise, 
agricultural output price fall and human illness that food insecure households are 
more likely to experience these shocks than their counterparts. 
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Table 4.50 
Percentage of Households Reporting Having Experienced Shocks in the Last Past Year 
 
Variables  Household Food security status  
Total 
n=230 
 
χ2  Food Insecure 
n=106 
Food Secure 
n=124 
Drought 29.03 12.26 21.30 9.5840 
Pr = 0.002 
Crop Pest  16.94 7.55 12.61 4.5713 
Pr = 0.033 
Livestock  12.10  7.55 10.00 1.3143 
Pr = 0.252 
Flooding  19.35  2.83 11.74 15.0612 
Pr = 0.000 
Hail  2.42  0.00 1.30 2.5984 
Pr = 0.107 
Frost  2.83 0.00 1.30 3.5558 
Pr = 0.059 
Loss of 
Possession, Theft  
1.89 1.61 1.74 0.0251 
Pr = 0.874 
Food Price Rise 33.87  22.64 28.70 3.5220 
Pr = 0.061 
Agricultural Input 
Price Rise 
78.23  58.49 69.13 10.4300 
Pr = 0.001 
Agricultural 
Output Price Fall  
18.55  11.32 15.22 2.3139 
Pr = 0.128 
Human Illness 48.11       27.42 36.96 10.5039 
Pr = 0.001 
Death of 
Breadwinner 
2.42  3.77 3.04 0.3552 
Pr = 0.551 
Note: Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
In addition to reporting of the occurrence of these shocks, households were asked to 
rate the extent of impact of shocks by being rating ―1‖ (no impact), ―2‖ (slight 
impact), ―3‖ (moderate impact), ―4‖ (strong impact), or ―5‖ (worst ever experienced). 
The sum of these values for all variety of shocks gives us total shock impact, which 
ranges from 12 to 60. By doing so, the table below shows the score of each shock and 
total shock impact by food security status. 
 
Agricultural input price rise, food price rise and human illness have relatively higher 
shock impact score in order. The mean difference between food secure and insecure 
households with respect to drought, crop pests, flooding, frost, food price rise, 
agricultural input price rise, agricultural output price fall and human illness is 
significant, while livestock shocks, hail, loss of possession, theft, death of 
breadwinner are not statistically significant.  
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Table 4.51 
Shock Impact and Food Security Status 
 
Variable  Household Food security status  
Total 
n=230 
t value 
Food Insecure 
n=106 
Food Secure 
n=124 
Drought 1.71 
(1.16) 
1.38 
(1.06) 
1.56 
(1.12) 
-2.2571 
Pr=0.0250 
Crop Pest 1.42 
(0.96) 
1.17 
(0.62) 
1.30 
(0.83) 
-2.2869 
Pr =0.0231 
Livestock  1.10 
(0.41) 
1.19 
(0.58) 
1.15 
(0.51) 
-1.2185 
Pr=0.2243 
Flooding  1.52 
(1.14) 
1.05 
(0.29) 
1.30     
(0.88) 
-4.2049 
Pr=0.0000 
Hail  1.07     
(0.46) 
1 
(0.00) 
1.04     
(0.34) 
-1.6141 
Pr=0.1079 
Frost  1.04     
(0.24) 
1 
(0.00) 
1.02     
(0.16) 
1.7811 
Pr=0.0762 
Loss of 
Possession, Theft  
1.03       
(0.28) 
1.04 
    (0.27) 
1.03      
(0.28) 
0.1485 
Pr=0.8820 
Food Price Rise  2.34     
(1.88) 
1.71 
(1.38) 
2.05     
(1.69) 
-2.8575 
Pr=0.0047 
Agricultural Input 
Price Rise 
4.02          
(1.66) 
3.18 
    (1.90) 
3.63     
(1.82) 
-3.5612 
Pr=0.0004 
Agricultural 
Output Price Fall 
1.72          
(1.52) 
1.39 
    (1.14) 
1.57     
(1.37) 
-1.7855 
Pr=0.0755 
Human Illness 2.34     
(1.50) 
1.79      
(1.36) 
2.04     
(1.46) 
2.8912 
Pr=0.0042 
Death of 
Breadwinner 
1.14     
(0.72) 
1.09 
   (0.62) 
1.12    
(0.67) 
0.5063 
Pr=0.6131 
Overall Shock 
Impact  
19.79     
(4.89) 
17.35         
(2.89) 
18.66     
(4.26) 
-4.5071 
Pr=0.0000 
Note: Figures in parentheses are standard deviations; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
It is oblivious and evident from the response of households that rural households are 
more likely to experience one or more shocks. Therefore, it is important to capture the 
shock impact in a single indicator/score by summing-up each shock scores. As shown 
in the table above, the mean shock impact is found to be 18.66. There is also 
statistically significant mean difference between food secure and insecure households 
with respect to overall shock impact (17.35 vs. 19.8). Therefore, as households 
experience more shock and higher shock impacts, those food insecure households are 
more likely to be affected extremely and become severely food insecure and those 
households who are food secure are more likely to be vulnerable to food insecurity or 
become food insecure.      
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4.2.17. Access to Basic Social Services and Food Security  
 
One of the proxy indicators for accessibility of basic service is the distance from the 
basic services to households‘ place of residence. Accordingly, data was gathered 
based on the response of the households and Global Positioning System (GPS) to 
examine accessibility of basic social services in the study area. Table 4.52 shows 
distance of  basic services in kilometres for all types of services from the settlement.  
 
On average, households travel 1.16 km in order to fetch drinking water in the study 
area. Compared to the national level for rural Ethiopia, the mean distance to drinking 
water in the study is higher (1.16 vs. 0.41 km). This indicates that households in the 
study area are poorly accessed compared to the average of rural Ethiopia.  Moreover, 
the study found that food insecure households travel more distance than their 
counterparts (1.3 vs. 1.02 km) and the mean difference of distance to fetch drinking 
water between food secure and insecure household is statistically significant. 
 
Table 4.52 
Distance of Availability of Basic Service and Food Security Status 
 
Basic Services  Household Food security status  
Total 
n=230 
t value 
Food Insecure 
n=106 
Food Secure 
n=124 
Road 1.02 
(0.79) 
0.85 
(0.64) 
.93 
(0.72) 
1.8225 
Pr=0.0697 
School 1.11 
(0.69) 
5.04 
(0.44) 
3.23 
(0.32) 
-0.9011 
Pr=0.3685 
Health 1.62 
(0.90) 
1.33 
(0.78) 
1.46 
(0.85) 
2.5803 
Pr=0.0105 
Water 1.33 
(1.01) 
1.03 
(0.83) 
1.16 
(0.93) 
2.4922 
Pr=0.0134 
Financial 
Institutions  
5.19 
(0.96) 
5.48 
(1.08) 
5.35 
(1.04) 
-2.0976 
Pr=0.0370 
Police 5.57 
(2.59) 
5.36 
(1.24) 
5.46 
(1.98) 
0.7982 
Pr=0.4256 
Market 5.57 
(2.59) 
5.24 
(1.35) 
5.39 
(2.023) 
1.2448 
Pr=0.2145 
Note: Figures in parentheses are standard deviations; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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Regarding markets accessibility, most households have to travel to Woldia town since 
Gubalafto district is located adjacent to and surrounding of Woldia town.  The market 
centre in Woldia used to commute cereals, animals and other household necessities. 
On average, a household has to travel 5.4 km to access the nearest market places. 
Food insecure households on average have to travel 5.5 km, whereas food secure 
households have to travel 5.2 km. However, the t-test depicts that mean difference of 
distance to market place between food secure and insecure households is statistically 
insignificant.  
 
The average distance travelled by households to get the health facilities depends on 
the type of the health service
6
. For instance, health posts, which provide prenatal 
service and children immunization, are available in each village with the distance of 
not more than 1-2 km. In order to get health centre and hospital, households have to 
travel on average 8.5 km which is almost comparable with national rural Ethiopia 
average (8 km). Food insecure households commute more distance to reach health 
centre than their counterparts (8.6 km vs. 8.3 km). The t-test also confirms that the 
mean difference of distance to health centre between food secure and insecure 
households is statistically significant. 
 
Households have to travel a long distance to access all whether road, police office, 
financial institution. They have to travel on average 2.2, 5.4, and 5.3 km to access all 
weather roads, police station and financial institutions respectively. There is no 
statistically significant difference between food secure and insecure households 
regarding access to all whether road, police office and financial institution 
 
4.2.18. Programme Participation and Food Security  
 
There are different government intervention programmes towards the reduction of 
food insecurity and malnutrition. Productive safety net programme is one of the most 
active interventions by the government and NGOs through food/cash for work and 
cash/food direct support. Cash/food for work modality has been used for those 
households who are capable of supplying labour for community infrastructure like 
rural road, watershed management, school etc. The direct support modality has been 
                                                          
6
 According to the national standard, each health post serves a population of 5,000, while the 
health center has a catchment area of about 25,000. 
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designed for those households who are not capable of supplying any labour, for 
instance persons with disabilities, senior persons etc. Households were asked about 
their participation in PSNP in any modalities in the past year. As it can be seen in the 
table below, 46.5% of sampled households participated in one of modalities of PSNP 
in the past year. 
 
Disaggregated by households‘ food security status, 53.3% of food secure households 
have participated in PSNP, as opposed to 46.7 % from food insecure households. 
Though statistically there is no significant difference between household food security 
status with regard to participation in PSNP, the difference in level of participation 
between food secure and insecure households have its own implications that either 
PSNP are poorly targeted against food insecure households or those food insecure 
households who had been participating in PSNP has turned into food secure in the 
meantime.  
Table 4.53 
Participation in PSNP and Food Security Status 
 
Participation 
in  PSNP  
Household Food Security Status  Total 
Food Insecure Food Secure  
Yes  50 
 
(46.7, 47.2) 
57 
 
(53.3, 45.9) 
107 
 
(100, 46.5) 
No  56 
 
(45.5, 52.8) 
67 
 
(54.5, 54) 
123 
 
(100, 53.5) 
Total 106 
 
(46.1, 100) 
124 
 
(53.9, 100) 
230 
 
(100, 100) 
 
χ2 (1) =   0.0332   Pr = 0.855 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
The number of household member participants in all modalities of PSNP is presented 
in the table below. The majority of households (70.1%) have two participants in the 
programme followed by 22.4 % of household having one member and the remaining 
7.5% of households have three members of households in all modalities. There is 
meaningful difference between household food security status and number of 
household member participation in PSNP. Having more number of household 
member participants are more pronounced in food insecure households. This may be 
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partially interpreted as the intensity of food insecurity in these household might have 
been high that wouldn‘t easily graduate into food security through PSNP intervention 
either in cash/food for work or direct food/cash support modalities or both.  This 
implies that food insecurity problem in these households couldn‘t be solved by PSNP 
intervention alone; rather a more comprehensive programme intervention should be 
designed to move them out of food insecurity trap.  
 
Table 4.54 
Number of Household Members Participated in PSNP and Food Security Status 
 
Number of 
Participants in 
PSNP              
Household Food Security Status   
Total Food Insecure Food Secure  
1 5 
 
(20.83, 10) 
19 
 
(79.2, 33.33) 
24 
 
(100, 22.43) 
2 39 
 
(52, 78) 
36 
 
(48, 63.16) 
75 
 
(100, 70.1) 
3 6 
 
(75, 12) 
2 
 
(25, 3.51) 
8 
 
(100, 7.48) 
Total 50 
 
(46.73, 100) 
57 
 
(53.3, 100) 
107 
 
(100, 100) 
 
χ2 (2) =   9.8710   Pr = 0.007 
Mean 2.02 1.7 1.85 
SD=0.47 SD=0.53 SD=0.52 
t =   3.2444 pr= 0.0016 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Among those households who have participated in PSNP, the majority of households 
(86.9%) received cash/food for work benefits and the remaining (13.1%) received 
cash/food direct support benefits. There is no significant association between 
household food security status and types of PNSP benefits received.  Both cash/food 
for work and direct support beneficiaries are equally likely to be food secure and 
insecure.  
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Table 4.55 
Participation in PSNP Modalities and Food Security Status 
 
Types of PSNP 
Participation   
Household Food Security Status  Total 
Food Insecure Food Secure  
Cash/Food for 
Work   
44 
 
(47.31, 88) 
49 
 
(52.7, 85.9) 
93 
 
(100, 86.9) 
Cash/Food Direct 
Support   
6 
 
(42.9, 12) 
8 
 
(57.14, 14.04) 
14 
 
(100, 13.08) 
Total 50 
 
(46.73, 100) 
57 
 
(53.3, 100) 
107 
 
(100, 100) 
χ2 (1) =   0.0970   Pr = 0.755 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
With regard to duration of participation of PSNP, the majority of households 
participated or received benefit for one to three months, 33.3% for four to six months 
and 13.3% for seven to nine months. No household is reported to have more than nine 
months of participation or benefit. 
Table 4.56 
Months of Participation in PSNP and Food Security Status 
 
Months of 
Participant in 
PSNP 
Household Food Security Status  Total 
Food Insecure Food Secure  
1-3 month 28 
 
(49.12, 56) 
29 
 
(50.9, 50.9) 
56 
 
(100, 53.3) 
4-6 month 16 
 
(44.5, 32) 
20 
 
(55.6, 35.1) 
36 
 
(100, 33.7) 
7-9 month 6 
 
(42.9, 12) 
8 
 
(57.2, 14. 04) 
14 
 
(100, 13.08) 
Total 50 
 
(46.8, 100) 
57 
 
(53.3, 100) 
107 
 
(100, 100) 
 
χ2 (2) =   0.2910   Pr = 0.865 
Mean 3.76 3.8 3.79 
SD=1.89 SD=1.65 SD=1.76 
 
t =  -0.1881 Pr= 0.8511 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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The mean month of participation in PSNP is 3.8 months. Both the chi- square and t-test 
show that there is no significant difference between household food security status and 
duration of participation or benefit received from PSNP. This may be due to insignificant 
contribution of PSNP food or cash benefit to meet the minimum food requirement by 
households and deep-rooted food insecurity situation of households. In general, 
participation in PSNP has less associated with household food security status that needs 
further detail studies in the future regarding PSNP targeted households, amount of benefit 
distributed and duration of support.   
 
In addition to PSNP, there are other intervention programmes by the government known 
as Household Extension Package Programme, which has two major components. The first 
one is Agriculture Extension Package which provides training on agricultural practices, 
marketing, credit and so on. The second components are Health Extension Packages 
mainly focus on Maternal and Child Health (MCH) training, Nutrition Training, Family 
Planning Intervention and Training, Hygiene and Hand Washing Training, Bed Net 
Distribution and Utilization, HIV Awareness and Treatment Programmes and others. 
 
As shown in the table below, households‘ level of participation in all programmes is low. 
It was below 40%. Surprisingly, in addition to low level of participation, there is no 
significance association between household food security status in terms of anyone of 
programme participation as indicated by chi- square. This may be due to the fact that 
these programmes interventions targeted any households without any distinction. 
 
Table 4.57 
Percentage of Household Programme Participation and Food Security Status 
Note: Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 Programmes  Household Food security status  
Total 
n=230 
 
χ2 Food Insecure 
n=106 
Food Secure 
n=124 
Agricultural 
training  
33.0 23.4 27.8 2.6399 
Pr = 0.104 
MCH 32.1 32.3 32.2 0.0009 
Pr = 0.976 
Hygiene  26.4 27.4 27.0 0.0293 
Pr = 0.864 
Family  30.2 26.6 28.3 0.3604 
Pr = 0.548 
Nutrition  23.6 16.9 20.0 2.0187 
Pr = 0.155 
Bed net  16.0 14.5 15.2 0.1026 
Pr = 0.749 
HIV/AIDS  41.5 38.7 40.0 0.1867 
Pr = 0.666 
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4.2.19. Social Capital and Food Security  
 
In this study social capital is conceived as households‘ community or group participation 
and linkage. The interaction and participation of households in different groups have a 
positive impact on resource utilization, improving livelihood outcomes, mitigating risks 
and shocks and then bounce back to normal condition and above. Participation in local 
groups is dependent on social, economic and physical environmental factors such as 
community heterogeneity, income and educational level (Perkins, et al. 1996).  
 
The study tried to examine the participation of households in different community groups.  
As shown in the table below, the social participation is higher in traditional funeral group 
(idir) (89.57%) and labour sharing (Debo) (60%) followed by participation in farmers‘ 
association (40%), compared with other social groups such as water use groups (19.6%), 
religious group (16.1%), marketing cooperatives (13.5%),youth groups (10%), women‘s 
group (9.1%) and credit groups (8.2%). The low participation in the latter social groups 
may be due to high opportunity cost of participation, availability of such groups in the 
villages, activeness of groups and so on.  
  
Households exhibit significance difference in terms of participation in social groups such 
as farmers‘ association, women‘s group and water use group. Food insecure households 
are more likely to participate in groups and association. More than half of food insecure 
households participated in farmers‘ association, compared with 28% of food secure 
households. A significant difference has been observed between food secure and insecure 
households in terms of participation in women‘s group. Food secure households are more 
likely to participate in women‘s group than their counterpart. The participation in 
women‘s group depends on availability of woman in the household and other cultural 
factors in addition to opportunity cost of participation. Participation in water groups is 
dependent on accessibility of water in the local area especially water for irrigation. Those 
who have access to water i.e. irrigation are expected to be food secure and they are more 
likely to participate in the group. As shown in the table below, there is meaningful 
association between food secure and insecure households in terms of participation in 
water groups. Around 25% of food secure households participated in water use group, as 
compared to their counterpart (13.2%). No significant association is shown between food 
secure and insecure households in terms of participation in groups such as labour sharing 
group, religious group, marketing cooperatives, funeral services, youth and credit groups.  
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Table 4.58 
Social Participation and Food Security Status 
 
Note: Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
4.3. Econometric Analysis of Determinants of Rural Household Food Security 
In the following section, we tried to examine the determinants of household food 
security in Gubalafto district by employing econometric analysis i.e. logit regression 
model. By doing so, we can assess the possible factors and relative importances of 
various factors that attribute to rural food security, holding all other things constant. 
Before going to presenting the regression results, first let us explain the overall 
assumptions undertaken and predictive (robustness) of the model employed. Logistic 
regression method is used when the dependent variable is a dichotomy such as yes or 
no,  poor or non-poor, food secure or insecure, presence/absence, or success/failure 
responses and the independents are of any type be it numeric or dichotomy. 
Unlike OLS, the logit model doesn‘t make assumptions regarding linearity, normality 
and homoscedasticity. Since left-hand side of the logistic regression equation is 
binary/ non-linear, it doesn‘t require a linear relationship between dependent and 
independent variables. The error term and independent variables do not need to be 
multivariate normally distributed. There is no homogeneity of variance assumptions, 
Social 
Participation   
Household Food security status  
Total 
n=230 
χ2 
Food Insecure 
n=106 
Food Secure 
n=124 
Farmer 
Association   
52.83 28.23 39.57 14.4685 
Pr = 0.000 
Labour Sharing  
 Group( Debo) 
58.49 55.65 56.96 0.1887 
Pr = 0.664 
Religious Groups   18.87 13.71 16.09 1.1264 
Pr = 0.289 
Marketing 
Cooperatives   
15.09 12.10 13.48 0.4403    
Pr = 0.507 
Women‘s Group 13.21 5.65 9.13 3.9392 
Pr = 0.047 
Funeral 
Groups(Idir)   
89.62 89.52 89.57 0.0007 
Pr = 0.979 
Water Use 
Groups   
13.21 25.00 19.57 5.0499 
Pr = 0.025 
Youth Groups  10.38 9.68 10.00 0.0311 
Pr = 0.860 
Credit Groups  8.49 8.06 8.26 0.0137 
Pr = 0.907 
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so the dependent variable need not be homoscedasticity for each level of 
independents. Moreover, it can handle any type of data be it numeric or dichotomous.  
Other assumptions like multicolinearity, specification of model, goodness of fit, 
predictive accuracy, linearity between independent variables, and large sample sizes 
still apply in logit model and we tried to discuss each in the following paragraphs.  
4.3.1. Sample Size  
The sample size should be large in logit model. In this study, 230 households are used 
as sample size. As a rule of thumb, in maximum likelihood estimation, 10-30 cases 
per independent variable are recommended. The number of independent variables 
included in this estimation is 17 i.e. 13 cases per independent variable. Therefore, 
relative to number of independent variables included in the estimation, the sample 
size is moderately enough for estimation.   
4.3.2. Model Specification  
Model specification refers to the determination of which independent variables should 
be included in or excluded from a regression model (Allen,  2004). Omitting of 
relevant variable or including of irrelevant variable in the model leads to specification 
error which results in wrong estimation and interpretation. The link test is used to 
detect the specification error, which is appropriate for single equation model. 
According to this test, one should not be able to find any extra independent variable 
that is significant except by chance if the model is properly specified (STATA manual 
13, 2013).  Following Tukey (1949) cited in STATA manual 13: 
 Let y = ƒ(Xβ) be the model and 𝜷  be the parameter estimates. Link test calculates  
_hat = X𝜷   and 
_hatsq = _hat
2
 
The model is then refit with these two variables and the test is based on the 
significance of _hatsq. In STATA software, link test creates two new variables, the 
variable of prediction _hat and the variable of square prediction _hatsq. _hat should 
be significant since it is the predicted value. On the other hand, _hatsq should not be 
significant because if our model is specified correctly, the square prediction should 
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not have much explanatory power. That is we would not expect _hatsq to be a 
significant predictor if our model is specified correctly. 
As shown in appendix 6, the link test shows that _hatsq is not significant for the 
specified model of determinants of rural household food security. That is link test has 
failed to reject the assumption that the model is specified correctly. Therefore, the 
model passes the test that there is no problems with our specification. 
4.3.3. Predictive Power of the Model  
The classification table and ROC (Receiver Operating characteristics) analysis is used 
to assess the predictive accuracy of the logistic regression model. A classification 
table of correct and incorrect prediction is constructed based on predicted probability 
of being food secure using a cut-off value of 0.5 probability. A probability equal or 
greater than 0.5 was interpreted as a prediction of a household being food secure, 
while a probability lower than 0.5 is interpreted as a prediction of a household being 
food insecure. 
Appendix 3 shows the classification table for the model. In the table, ―D‖ represents 
the number of food secure in the sample, while ―~D‖ represents the number of food 
insecure cases in the sample. The symbol ―+‖ represents the number of households 
predicted as food secure by the model while ―-‖ represents the number of food 
insecure cases predicted by the model. 
As can be seen in appendix 3, the model‘s sensitivity rate (percent of food secure 
cases correctly predicted by the model) is 85.48%, while the model‘s specificity rate 
(percent of food insecure cases correctly predicted by the model) is 76.42%. 
The false positive rate for households classified as food secure by the model is 
19.08%, which means that these much of percent of the number of households 
predicted as food secure by the model are in fact not food secure.  The false negative 
rate for households classified as food insecure by the model is 18.18%, which means 
that these much of percent of households predicted as food insecure by the model are, 
in fact, not food insecure.  
The positive predictive rate of the model is 80.92%, which means that these much of 
percent of the total number of predicted food secure households are, in fact, foods 
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secure. The negative predictive rate is 81.82%, meaning that these much of percent of 
the total number of food insecure household cases predicted by the model is, in fact, 
food insecure. Totally, the model correctly predicts 81.3%. Therefore, the model is 
appropriate for prediction. 
ROC curve is another test to evaluate the predictive power of the model. It quantifies 
the power of the model's predicted values to classify between positive and negative 
cases. In other words, it is a graph of ―sensitivity‖ versus one minus ―specificity‖. The 
area beneath the curve is used as a means of predictive power of the model. A model 
with no predictive power has area 0.5, while a perfect model has area 1.0. As shown 
in appendix 4, the ROC for food security model is 0.92, which indicates that the 
model has good predictive power. 
4.3.4. Goodness of Fit  
There are different methods of testing the goodness of fit. The study employed 
Hosmer and Lemeshow (H-L) chi- square test which is a well recommended goodness 
of fit test especially for small size sample like this study. According to this test, the 
insignificant value of chi- square indicates that the model is adequately fits the data. 
Considering 5% significance level, if the p-value is 0.05 or less, we reject the null 
hypothesis that there is no difference between the observed and predicted values of 
the dependent. If it is greater than 0.05, as it is expected, we fail to reject the null 
hypothesis that there is no difference, implying that the model‘s estimate fits the data 
at acceptable level. 
In our food security model, the H-L chi-square is found to be insignificant (χ2 (212) = 
168.46, Pr= 0.9877) (appendix 5). Hence, we can say that Hosmer-Lemeshow‘s 
goodness of fit test indicates that our model fits the data adequately.  
 
Moreover, the Wald test has been used to evaluate the joint significance of 
parameters. The Wald test shows that the chi-square is significant at 1%; therefore, 
we reject the hypothesis, indicating that the coefficients are not simultaneously equal 
to zero.  
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4.3.5. Multicolinearity 
In any multivariate regression some degree of multicollinearity is expected and 
acceptable but should not be severe. If there is a high multicollinearity between 
independent variables, the standard error for the coefficient tends to infinite and the 
estimated regression coefficient can be highly unreliable.  
We detect the presence of multicollinearity using VIF (Variance Inflation Factor) and 
Tolerance (1/VIF). The VIF of individual variable greater than 10 or tolerance of 0.1 
or less indicates the presence of high multicolinearity. Or as a rule of thumb, if the 
mean VIF is greater than 6, it is a cause of concern for multicolinearity.  As shown in 
appendix 7, the mean VIF is 1.56. Therefore, the test shows that the degree of 
multicollinearity is acceptable and there is no need to worry about the 
multicollinearity problem in the model.  
4.3.6. Logit Regression Result  
Table 4.59 presents logit regression result of coefficients, odd ratios and marginal 
effects of the specified model. The estimated coefficients indicate the expected 
change in terms of log odds for each unit increase in independent variables holding all 
other variables constant. The odd ratio is another way of expressing the logit 
regression which indicates the expected change of the dependent variable in terms of 
odds for each unit increase in independent variables holding all other variables 
constant. In other words, the odd ratio is an exponentiated value of coefficients i.e. 
odd ratio = exp (coefficients). The odd ratio above 1 indicates the positive relation 
and below one indicates the negative relationship between dependent and independent 
variables. The odd ratio close to 1(coefficient close to 0) implies that there is no 
change due to the predictor variable.  
 
However, unlike OLS, the marginal effect of each predicator variable on the 
dependent variable is not constant in logit regression since it is not linear (Greene, 
1993); the marginal effect can vary depending on the value of independent variable. 
Therefore, computing the marginal effect at some remarkable point such as value of 
means would be important and more meaningful for continuous independent 
variables. For categorical variables computing marginal effect at some point such as 
at mean may be tricky and may not have straight forward meaning unless the mean of 
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categorical variable (dummy) has some meaningful inference. In this model, the 
marginal effect is computed at mean value for continuous independent variables, 
which indicates the effect of a unit change in predicator variable, holding all other 
variables constant at their mean values. 
 
Table 4.59 
Logistic Regression Estimation for Determinant of Household Food Security 
 
Name of variable  Coefficients Odd ratio Marginal effect 
Age square .0003421 1.000342 .0000831 
Sex -.5685322 .5663561 -.1313379 
Household size   -1.872613* .1537215 -.4549811 
Dependency ratio -.7918733*** .4529954 -.1923982 
Education  .2233068* 1.250204 0.0542559 
Farm size  1.163315 3.200526 .282646 
Livestock  .6855552* 1.984873 .1665665 
Agricultural technology  .2720035 *** 1.312592 .0660876 
Food ratio -1.806953 .1641535 -.4390281 
Access to water 1.186175** 3.274533 .2881229 
Access to toilet  -.2968338 .7431675 -.0713538 
Shock impact .0448242 1.045844 .0108907 
Credit taken  -.9107198** .4022346 -.2212739 
Distance to market  -1.125067** .3246308 -.2733529 
PSNP  .0010547*** 1.001055 .0002563 
Off farm income   .0001245 1.000125 .0000303 
Crop diversity index -3.359023* .0347692 -.8161282 
Constant  5.886851 360.2689  
LR χ2 (17)           150.40* 
Pseudo R
2 
           0.4738 
Correctly classified 81.3% 
ROC  0.92 
Note: *, **, *** indicate level of significance at 1%, 5% and 10% respectively 
Source: Author‘s calculation from field survey, 2014 
 
As shown from logit regression estimation in table 4.59, household size, dependency 
ratio, education level of household head, number of livestock, agricultural technology, 
access to protected water, access to credit, distance to the market, benefit received 
from PSNP, crop diversification index have significant coefficient and the remaining 
variables coefficients are statistically insignificant. 
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The age of the households is captured as age square hypothesizing that the age of 
households has an inverted U shape relationship with the probability of being food 
secure. That means at younger age the head of the household is highly productive that 
could have better income as a result the probability of being food secure would 
increase. At the later stage the head becomes older and less productive that could not 
generate better income to support his family; hence, the probability to be food secure 
would decrease. Contrary to this hypothesis, the age variable coefficient found to be 
positive portraying U shape. However, the coefficient value is negligible and 
insignificant. Therefore, age is not considered as a determinant of food security in the 
study area.  
Sex of household head is added to the regression analysis assuming that households 
headed by male have high probability to be food secure. The result shows that 
households headed by male have a negative relationship with the probability of being 
food secure. However, the coefficient is statistically insignificant.  
Household size defined by adult equivalent is related negatively and significantly with 
the probability of being food secure at 1% level of significance. That means as the 
number of household increases, the probability of being food secure decreases. An 
increase in number of family member of a household is a burden for rural households 
where land is fixed for household and off farm activity is not that much to support the 
family income. An additional increase in household size by one unit decreases the odd 
ratio in favour of the probability of being food secure by 0.15. 
As expected, dependency ratio has negative and significant coefficient at 1% level of 
significance. That means as the members of ―non productive‖ households below age 
15 and above 65 increases in the household, the burden on productive member of 
household increases, as a result, the probability of being food secure decreases. The 
study reveals that an increase in dependency ration by one unit decreases the odd ratio 
in favour of the probability of being food secure by 0.45.  
The education level of household measured as number of years of formal education is 
positively related with the probability of being food secure and the coefficient is 
statistically significant at 1% level of significance having an odd ratio of 1.25. That 
means the probability of being food secure increases by 1.25 as the educational level 
of head of the household increases. This is due to the fact that an educated head of the 
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household can have better household consumption decision, use and adapt new 
technology that increases productivity. Therefore, the human capital variable has 
proved to be a significant determinant of the probability of being food secure and will 
serve as important means in moving out of food insecurity.  
Farm size (measured as cultivated land in hectare per capita) is the main productive 
asset of rural households. A farmer with larger land size was expected to have more 
food production and consumption.  The result shows that land size positively related 
with the probability of being food secure though the coefficient is not statistically 
significant. The insignificant coefficient for the main resource of farmers may be 
partially interpreted as that in the study area the land size per capita is very small, 
almost uniformly distributed across the households. It is not easy to increase the 
amount of land cultivated like other resources since land is not sold by law. The only 
option to increase the cultivated land is through contracting of other farmers‘ land or 
inheritance from family. However, the amount of land found in these mechanisms is 
obviously very small and would not bring significant change to meet the food 
requirements of households. Moreover, the insignificant contribution of the main 
productive asset of farmers indicate that the problem of food insecurity is not only 
caused by shortage of resources but also it is a multi-dimensional issue that are related 
with other social, economic, and environmental factors.  
Using appropriate agricultural technology has paramount importance in increasing 
production and productivity of farming especially in areas where the supply of land is 
very limited and highly prone to climate change. Farmers‘ agricultural technology 
utilization is included in the regression model by summing up number of modern 
agricultural technologies and use of inputs by households. Each modern agricultural 
technology and inputs have a value of ―1‖ except irrigation which has value of ―2‖. 
The agricultural technology variable has positive and statistically significant 
relationship with the probability of being food secure at 10% level of significance 
having an odd ratio of 1.3. That means using one more additional agricultural 
technology increases the probability of being food security by a factor of 1.3. 
Livestock is a continuous variable measured in TLU. Livestock has enormous 
importance for livelihood of farmers in the study area. Livestock is used as source of 
food, income and draft power. Most importantly, it is used as liquid asset for farmers 
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at the time of shocks. As it was expected, the result shows that livestock is positively 
and significantly related to the probability of being food secure. For each additional 
livestock unit in terms of TLU increases the probability of being food secure by a 
factor of 1.98.  
 
Food ratio defined as a share of food expenditure in total expenditure of households. 
High food ratio is an indicator of households‘ vulnerability to food security. Those 
households who have high food ratio would not have enough saving to invest on other 
productive or income generating activities. In other words, it was expected that as the 
percentages (ratio) of total expenditure on food increases, the vulnerability of 
households to food insecurity. The regression result shows that the food ratio variable 
is negatively correlated with the probability of being food secure which is consistent 
with our prior expectation. However, the coefficient is not statistically significant. 
 
Access to water and sanitation facilities are included in the model captured by dummy 
variable. The regression result reveals the importance of access to water in household 
food security. Its coefficient is found to be positive and significant at 1% level of 
significance. However, availability of toilet is found to be statistically insignificant in 
affecting household food security.   
Shock impact is the aggregate sum of degree of impact of 12 shock types with the 
scale of 1 to 5 when ―1‖ indicates no impact and ―5‖ worst ever experienced. It was 
expected to negatively affect the probability of being food secure. However, it is 
insignificant in explaining the status of household food security. This indicates that 
shocks may not have significant impact on consumption of households. This may be 
partially explained as that at the time of shock especially agricultural shocks which 
are persistent in the study area, farmers may shift their labour into non agricultural 
income generating activities and compensate what they have lost because of shocks. 
This finding is consistent with the finding of Porter (2012) that idiosyncratic shocks 
such as illness and crop pests did not impact significantly on consumption in rural 
Ethiopia.   
The variable access to credit is captured by amount of loan taken by the household in 
Birr from formal and informal market. Unexpectedly, the coefficient of access to 
credit found to be significant and negatively related to the probability of being food 
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secure.  This may be due to high indebtedness or loan default because of high interest 
rate, ―forced credit‖ in the form of fertilizer or in cash without the willingness of 
farmers. From field observation and informal discussion with farmers, it is found that 
they took credit in the form of fertilizer and sometimes in cash by pressure from local 
government officials not to be labelled as ―anti development‖ and in fear of losing 
other government services.  It is evident and witnessed that most farmers did not use 
these loans in productive activities some due to religious prohibition and others in fear 
of default. Those who took in the form of fertilizer didn‘t use it because of 
experiencing unsuitability for soil and crop type. Consequently, some households sold 
out secretly at cheaper price for other district farmers or throw away without using it.  
At the end of the day, farmers have to pay the initial loan taken with interest without 
gaining any return from the loan by selling crops, livestock or any other assets that 
affect well being and food security of households. Therefore, any additional 1 birr 
loan taken by households could decrease the probability of being food secure by a 
factor of 0.4.  
Value received from PSNP is found to be positive and significant at 10% level of 
significance; however, the value of coefficient or odd ratio is small. That means the 
effect of PSNP in improving the food security situation of households is very minimal 
due to the deep-rooted food security situation of households.  
The amount of income from nonfarm activities excluding income earned from PSNP 
is included in the estimation.  It was expected that participation in non-farm income 
generating activities increases the farmers‘ income and in return it increases 
consumption of food and non food items. In other words, additional non farm income 
increases the probability of being food secure. However, the coefficient value is 
negligible and statistically insignificant. This may be due to less diversified and 
limited income generation from nonfarm activities that could not significantly support 
households‘ access to food.  
  
Crop diversification is used as a strategy to minimize the risks in agricultural 
production or income losses. Households who diversify their crops are more likely to 
diversify and minimize risks and have high probability of getting better production or 
income that enhances household food security and vice versa. Crop diversification 
index (CDI) is constructed to measure crop diversification. CDI tends to 1 indicates 
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less diversification of crops, while as it tends 0, it indicates high diversification of 
crops. As expected, CDI has negative and significant relationship with probability of 
being food secure at 5% level of significance that as households tend to monoculture 
(as CDI tends to 1), the probability of being food secure decreases. This may be due 
to high risk of having less diversified farming in unpredictable rainfall pattern and 
price. Taking other things remain constant, the probability of being food secure 
decreases by the factor of 0.035 for each one unit increase in CDI (reducing 
diversification).   
 
Access to market proxied by distance to market is significant and negatively related to 
the probability of food security as expected. That means households far from the main 
market are less likely to be food secure. Keeping all other factors constant, a unit 
increase in distance to the market decreases the probability of being food secure by a 
factor of 0.32.   
 
The marginal effect for continuous and statistically significant variables can be 
interpreted as, keeping all other variables at their mean value, it is expected that an 
additional increase in number of livestock in terms of TLU, agricultural technology, 
benefit received from PSNP and household head‘s years of education increases the 
probability of being food secure by 16.6%, 6.6%, 0.01% and 5.4% respectively. 
Conversely, a one unit increase in household size, dependency ratio, distance to the 
market, crop diversification index (as tends to monoculture i.e. less diversified) and 
amount of loan decreases the probability of being food secure by 45.5%, 19.2%, 27% 
81.6% and 22% respectively, holding all other variables at their mean value. Since our 
application of the logit model contains some dummy variables, their respective 
marginal effect may not be meaningfully straight forward. The interpretations of the 
marginal effect of dummy variables are complex since the mean value of a dummy 
variable may not be meaningful.   
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Determinants of Rural Child Nutrition 
5.1. Introduction  
One of the objectives of this study is to analyze and identify determinants that may 
influence the child nutritional status of children aged 6-59 months in Gubalafto 
district. For this purpose, anthropometric measurement is used to determine the status 
of child nutrition such as wasting, stunting and underweight based on weight to 
height, height to age and weight to age Z-scores respectively. Stunting also known as 
chronic malnutrition helps to capture the long-term nutritional imbalance and 
malnutrition status of children, while wasting or acute malnutrition shows the short- 
run.  
We followed the WHO (2000) classification of malnutrition cut-offs to determine the 
status of child nutrition. In the anthropometric measurement of child nutrition, there 
are three cut-offs i.e. global malnutrition, medium malnutrition and severe 
malnutrition if the Z-score  of indicators are less than -2, between -2 and -3 and below 
-3 respectively.  For simplicity, the prevalence of global malnutrition (prevalence of 
malnutrition) has been taken as a cut-off to examine and scrutinize the association and 
relationship of child nutritional status with socio-economic and demographic factors 
that may influence child nutrition in both bivariate and multivariate analysis. In doing 
so, we used ENA software to compute and classify the Z-score of child nutrition 
measurement and STATA 13 software for bivariate and multivariate analysis.  
Moreover, classification of severity of malnutrition in a community in terms of 
prevalence of underweight, stunting (chronic malnutrition) and wasting (acute 
malnutrition) for children aged 6 to 59 has been indicated based on WHO (2000) 
severity classification.   
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5.2. Chronic Malnutrition (Stunting)  
Table 5.1 presents chronic malnutrition status which is measured by Height–for-Age 
Z-score for children aged 6-59 months. The prevalence of global chronic malnutrition, 
medium chronic malnutrition and severe chronic malnutrition are estimated to be 54.3 
%, 30.9% and 23.5% respectively. Based on the severity classification threshold of 
WHO, the prevalence of stunting in the district is considered as ―critical‖. 
Compared to Amhara Regional State where the district is located and national rural 
stunting prevalence in 2010/11 survey, the prevalence of stunting in Gubalafto district 
is higher even after three years of the survey. According to 2010/2011 survey, the 
stunting level in Amhara Regional State and rural areas at the national level were 52% 
and 46% respectively (CSA and FAO, 2014).  
Table 5.1 
Prevalence of Stunting 
 
Stunting  All 
n = 230 
Boys 
n = 104 
Girls 
n = 126 
Prevalence of Global Stunting 
(<-2 z-score) 
(125) 54.3 % 
 
(59) 56.7 % 
 
(66) 52.4 % 
 
Prevalence of Moderate Stunting 
(<-2 z-score and >=-3 z-score)  
(71) 30.9 % 
 
(36) 34.6 % 
 
(35) 27.8 % 
 
Prevalence of Severe Stunting 
(<-3 z-score)  
(54) 23.5 % 
 
(23) 22.1 % (31) 24.6 % 
 
Note: Figures in parentheses are number of sampled children 
Source: Author‘s calculation from field survey, 2014 
 
As seen from table 5.1, the prevalence of global stunting and moderate stunting are 
higher in boys than girls, while the share of severely stunting is higher in girls than 
boys. However, as it can be seen from Table 5.7, the chi-square test verifies that there 
is no significant difference between boys and girls on the status of prevalence of 
stunting (χ2 = 0.4345, Pr = 0.510). Both boys and girls are equally likely to be 
malnourished or well-nourished. 
As it has been seen from the figure below, the sample population's as well as boys‘ 
and girls‘ HAZ distribution have been skewed to the left as compared to the reference 
population. This indicates that the population in the survey area is more malnourished 
as compared to the reference one.  
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Figure 5.1 
Distribution of Height-For-Age Z-Scores 
 
Source: Author‘s calculation from field survey, 2014 
 
Table 5.2 also reveals that the mean Z-score of height to age is found to be -1.87 with 
a standard division of 1.58 that suggests high intra-children variation. The minimum 
and maximum Z-score of height to age are 5.91 and 4.32 respectively. The negative 
mean Z-score of height for age indicates the poor nutritional status of children in the 
study area.  
Table 5.2 
Summary Statistics of HAZ 
Source: Author‘s calculation from field survey, 2014 
 
5.3.Acute Malnutrition (Wasting) 
 
The prevalence of global acute malnutrition or wasting based on weight for height is 
presented in the table below. About 13.9 % of children aged 6 to 59 months are found 
to be wasted. The prevalence of moderate and severe acute malnutrition based on 
WHZ are estimated to be 10.9 % and 3 % respectively. The prevalence of global acute 
malnutrition or wasting and moderate acute malnutrition are higher in boys than girls 
while the prevalence of severe acute malnutrition is higher in girls than boys. 
However, as shown in table 5.7, there is no statistically significant difference in 
children nutritional status in terms of sex of children (χ2 =0.4345, Pr = 0.510). 
Indicators  HAZ 
Mean  -1.87 
Minimum  -5.91 
Maximum  4.32 
SD 1.31 
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Table 5.3 
Prevalence of Acute Malnutrition 
 
Wasting  All 
n = 230 
Boys 
n = 104 
Girls 
n = 126 
Prevalence of Global Malnutrition  
(<-2 z-score  
(32) 13.9 % 
 
(16) 15.4 % 
 
(16) 12.7 
% 
 
Prevalence of Moderate Malnutrition  
(<-2 z-score and >=-3 z-score) 
(25) 10.9 % (13) 12.5 % 
 
(12) 9.5 % 
 
Prevalence of Severe Malnutrition  
(<-3 z-score)  
(7) 3.0 % 
 
(3) 2.9 % 
 
(4) 3.2 % 
 
Note: Figures in parentheses are number of sampled children 
Source: Author‘s calculation from field survey, 2014 
 
As shown in the following table, the mean level of WHZ is -0.72 with a standard 
division of 1.31 having the minimum and maximum value of -3.58 and 4.03 
respectively. The negative mean of weight-for-height Z-score indicates the poor 
nutritional status of children in the study area. 
 
The prevalence rate of global acute malnutrition in the district is higher compared to 
2011 prevalence of wasting report for Amhara Regional State (10%) and rural areas at 
the national level (10%).  
 
Table 5.4 
Summary Statistics of WHZ 
 
Indicators  WHZ 
Mean  -0.72 
Minimum  -3.58 
Maximum  4.03 
SD 1.31 
 Source: Author‘s calculation from field survey, 2014 
 
As compared to the WHO (2006) reference population, the graph below shows that 
the WHZ distributions for both boys and girls are skewed to the left which suggests 
how the sample population is malnourished and far from the reference population. In 
general, the prevalence of wasting in the study area is very high and considered as 
―serious‖ by WHO classification of severity threshold. 
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Figure 5.2 
Distribution of Weight-For-Height Z-Scores 
 
Source: Author‘s calculation from field survey, 2014 
 
5.4. Underweight    
 
The prevalence of underweight has been presented in table 5.5 below based on 
Weight-for-Age Z-score (WAZ). As seen from the table below, the prevalence of 
underweight in Gubalafto district is found to be 34.3%. The prevalence of moderate 
and severe prevalence of underweight are estimated to be 24.3% and 10% 
respectively.  The mean underweight (WAZ) is -1.55 with a standard division of 1.2. 
The minimum and maximum underweight are also -4.42 and 1.93 respectively.  
Boys are suffered more in prevalence of underweight and moderate underweight, 
while girls are more severely underweight than boys.  However, the chi-square test 
shows that there is no significant difference between boys and girls in prevalence of 
underweight (χ2=0.1272, Pr = 0.721) as shown in table 5.7. 
Table 5.5 
Prevalence of Underweight 
 
Underweight  All 
n = 230 
Boys 
n = 104 
Girls 
n = 126 
Prevalence of Underweight 
(<-2 z-score) 
(79) 34.3 % 
 
(37) 35.6 % 
 
(42) 33.3 % 
 
Prevalence of Moderate Underweight 
(<-2 z-score and >=-3 z-score)  
(56) 24.3 % 
 
(28) 26.9 % 
 
(28) 22.2 % 
 
Prevalence of Severe Underweight 
(<-3 z-score)  
(23) 10.0 % 
 
(9) 8.7 % 
 
(14) 11.1 % 
 
Note: Figures in parentheses are number of sampled children. 
Source: Author‘s calculation from field survey, 2014. 
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The estimated prevalence rate of underweight is also found to be higher than the 2011 
underweight estimation of rural Ethiopia (30.4%) and Amhara National Regional state 
(33%). Overall, according to the WHO (2000) classification of severity, the estimated 
prevalence rate of underweight is considered as ―critical‖.   
Table 5.6 
Summary Statistics of WAZ 
 
Indicators  WAZ 
Mean  -1.55 
Minimum  -4.42 
Maximum  1.93 
SD 1.20 
Source: Author‘s calculation from field survey, 2014 
 
As it can be seen from the figure 5.3, the WAZ distribution for both sex categories are 
skewed to the left as compared to the reference population of WHO (2006). This 
indicates that the population in the study area is more underweighted (malnourished) 
as compared to the reference population.  
Figure 5.3 
Distribution of Weight-For-Age 
 
 
       Source: Author‘s calculation from field survey, 2014 
 
 
147 
 
Table 5.7 
Sex of Children and Nutritional Status 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Therefore, all the three indicators of anthropometric nutritional status of children aged 
6 to 59 months in Gubalafto district are found to be higher and considered either 
―critical‖ or ―serious‖ according to the WHO severity classification threshold. It is 
also found to be higher than the Amhara Regional State and national rural level 
prevalence of malnutrition estimation of 2010/2011. Corresponding to gender, the 
prevalence of malnutrition and moderate malnutrition are higher in boys than girls in 
all three indicators, while the prevalence of severe malnutrition is higher in girls than 
boys. However, the difference in prevalence of malnutrition between boys and girls 
are statistically not significant. Moreover, all indicators have a negative mean of Z-
score, which indicates the poor nutritional status of children in the study area. 
 
There are a number of factors that influence the nutritional status of children. These 
factors could be food and non food factors. The food factors are food 
production/consumption of households, food purchasing power of households i.e. 
income/ wealth of the household, quantity and quality of foods, micronutrient 
deficiencies and so on. The non food factors are mother‘s nutritional status, parents‘ 
educational level, access to safe water and sanitation, access to health service and so 
on.  
 
In the following section, we tried to discuss socio-economic and demographic factors 
associated with child nutrition using bivariate and multivariate analysis.  In bivariate 
analysis chi- square test and t-test has been employed for categorical and continuous 
variables respectively. Both tests are employed to examine the association of socio- 
Child 
Sex   
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Girls  42 
 
(33.3, 53.2) 
84 
 
(66.7, 55.6) 
66 
 
(52.4, 52.8) 
60 
 
(47.6, 57.1) 
16 
 
(12.7, 50) 
110 
 
(87.3, 55.6) 
126 
 
(100, 4.8) 
Boys 37 
 
(35.6, 46.8) 
67 
 
(64.4, 44.4) 
59 
 
(56.7, 47.2) 
45 
 
(43.3, 42.9) 
16 
 
(15.4, 50) 
88 
 
(84.6, 44.4) 
104 
 
(100, 5.2) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
χ2(1) =   0.1272, Pr = 0.721 χ2(1) =   0.4345, Pr = 0.510 χ2(1) =   0.3432 , Pr = 0.558 
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economic and demographic variables that have theoretical relationship with child 
nutritional status. Correlation test has also been made for continuous variables to 
examine the direction of relationship with anthropometric Z-scores of height to age, 
weight to height and weight to age which show the stunting, wasting and underweight 
of children respectively. However, these bivariate analyses don‘t explain the 
compounding effect of each variable. Hence, logistic regression has been employed to 
consider both the directional relationship and compound effect of variables. The net 
effect of each independent variable has also been estimated while keeping other 
variables constant. 
 
5.5. Age of Children and Nutritional Status  
Table 5.8 shows different age group of children by month and its association with 
child nutritional status.  As depicted in the table, children nutritional status varies with 
the age of the children. The highest prevalence of stunting is reported in children aged 
42-59 months (70%) followed by 54-59 months (61.1%). The lowest prevalence of 
wasting is found in age group 6-17 months. The chi- square test shows that there is 
significant association between the age group and stunting. It suggests that the 
children would be more likely to be stunted as their age increases.  
Regarding wasting, the highest prevalence is found in the age group 54-59 months 
(29.4%), while the lowest prevalence of wasting is seen in age group 18-29 months 
(4.4%). Other age groups have almost comparable prevalence of wasting. As 
confirmed by chi- square test, the age groups and the child nutritional status in terms 
of WHZ has significant association which explains the importance of age in affecting 
children nutritional status and children are more likely to be wasted as their age 
increases. 
The highest prevalence of underweight is found in age group 54-59 months followed 
by age group 42-53 months. Other age groups have almost comparable prevalence of 
underweight with some difference.  However, no significant association is found 
between children age group and nutritional status in terms of underweight. Hence, 
children are equally likely to be underweight at any stage of age.  
In general, the study indicates that the prevalence of malnutrition is higher at the older 
stage of children and the association of age and child nutrition is found be significant 
in long-term i.e. chronic (stunting) malnutrition and short-term i.e. acute (wasting) 
149 
 
malnutrition indicator. The acute malnutrition at the early age of children may be 
caused by inadequate food intake, inaccurate feeding practices and illness. These 
factors could be a cause for chronic malnutrition at a later age of children if they 
sustain for a longer time.  
 
Table 5.8 
Age of Children and Child Nutritional Status 
 
Age 
Categories 
in Months 
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
6-17 18 
 
(30,  22.8) 
42 
 
(70, 27.8) 
27 
 
(45, 21.6) 
33 
 
(55, 31.4) 
7 
 
(11.7, 21.8) 
53 
 
(88.3, 26.8) 
60 
 
(100, 26.1) 
18-29 15 
 
(33.3, 19) 
30 
 
(66.7, 9.9) 
24 
 
(53.3, 19.2) 
21 
 
(46.7, 20) 
2 
 
(4.4, 6.3) 
42 
 
(95.6, 21.7) 
44 
 
(100, 19.1) 
30-41 17 
 
(30.4, 21.5) 
39 
 
(69.6, 25.8) 
27 
 
(48.2, 21.6) 
29 
 
(51.8, 27.6) 
6 
 
(10.7, 18.8) 
50 
 
(89.3, 25.3) 
56 
 
(100, 24.4) 
42-53 20 
 
(39.2, 25.3) 
31 
 
(60.8, 20.5) 
36 
 
(70.6, 28.8) 
15 
 
(29.4, 14.3) 
15 
 
(29.4, 46.9) 
36 
 
(70.6, 18.2) 
51 
 
(100, 22.2) 
54-59  9 
 
(50, 11.4) 
9 
 
(50, 5.9) 
11 
 
(61.1, 8.8) 
7 
 
(38.9, 6.7) 
2 
 
(11.1, 6.3) 
16 
 
(88.9, 8.1) 
18 
 
(100, 7.8) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
                   χ2 (4) =  3.4105, Pr = 0.492 χ2 (4) =   8.7343, Pr = 0.068 χ2 (4) = 14.4459, Pr = 0.006 
 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Figure 5.4 
Age of Children and Child Nutrition 
 
 
Source: Author‘s calculation from field survey, 2014 
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5.6. Livelihood Zones and Children Nutritional Status 
The table below shows the prevalence of stunting, wasting and underweight in NHB 
and NWE. The prevalence of underweight, stunting and wasting are higher in NHB 
than NWE. The prevalence of underweight, stunting and wasting in NHB is found to 
be 44.2%, 67.3%, and 25% respectively, while in NWE it is found to be 31.5%, 
50.6% and 10.7% for the same indices of underweight, stunting and wasting 
respectively. The chi-square test also shows that there is significant difference in 
prevalence of malnutrition with regard to livelihood zones where children live in. 
Those children who live in NHB livelihood zones are more likely to be malnourished. 
This may be partially due to high prevalence of food insecurity, poor infrastructure 
and poor market access because of the remoteness of these villages in NHB livelihood 
zone.  
Table 5.9 
Livelihood Zones and Children Nutritional Status 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
5.7. Sex of Household Head and Child Nutritional Status 
 
As earlier stated, the study reveals that out of sampled households, 13.5% are female-
headed households and the remaining 86.5% are male-headed households. Out of 
malnourished children 15.2%, 12.4%, and 13.6% of children are living in female-
headed households, while 84.8%, 85.6% and 87.5% of children are living in male-
headed households based on WAZ, HAZ and WHZ indices respectively. Conversely, 
out of normal children 13.2%, 12.4%, and 13.6% of children are living in female-
headed households, while 86.8%, 87.6%, and 86.4% of children are living in male-
headed households based on WAZ, HAZ and WHZ indices respectively. Therefore, 
Livelihood 
Zones  
WAZ HAZ WHZ Total  
Malnourished Normal Malnourished Normal Malnourished Normal 
NHB  23 
 
(44.2, 29.1) 
29 
 
(55.8, 19.2) 
35 
 
(67.3, 28) 
17 
 
(32.7, 16.2) 
13 
 
(25, 40.6) 
39 
 
(75, 19.7) 
52 
 
(100, 13.5) 
NWE  56 
 
(31.5, 70.9) 
122 
 
(66.5, 80.8) 
90 
 
(50.6, 72) 
88 
 
(49.4, 83.8) 
19 
 
(10.7, 59.4) 
171 
 
(89.3, 80.3) 
199 
 
(100, 86.5) 
Total 
  
79.0 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
χ2(1) =2.9103,  Pr = 0.088 χ2(1) =   4.5485, Pr = 0.033 χ2(1) =   0.1069, Pr = 0.044 
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the proportion of nutritional status is almost similar to their respective sample 
distribution of female and male-headed households.  
 
In other words, the prevalence of malnutrition in children who live in male-headed 
households is found to be 33.8%, 53.8 %, and 14.1 % based on WAZ, HAZ, WHZ 
indicators respectively, while 37.5%, 58.1% and 12.9% of children who live in 
female-headed households are malnourished  based on WAZ, HAZ, and WHZ indices 
respectively.  
Table 5.10 
Sex of Household Head and Child Nutritional Status 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Therefore, the prevalence of malnutrition was slightly higher in female-headed 
households than male-headed households. But the chi-square test shows that there is 
no significant difference in all indicators (χ2 (1) = 0.1069, Pr = 0.744; χ2 (1) = 0.1995, 
Pr = 0.655 and χ2 (1) = 0.1069, Pr = 0.744 for underweight, stunting and wasting 
respectively) with regard to sex of household head. Therefore, living in male-headed 
or female-headed household does not have significant difference in affecting child 
nutritional status. 
 
5.8. Parental Education and Child nutrition 
 
An attempt has been made to look at the relationship between parental education and 
children nutritional status. Many studies have documented the importance of parents‘ 
education particularly mothers‘ education for child health, care and nutrition. More 
parental education results in better knowledge about health, sanitation, hygiene and 
parental financial resources which indirectly affects child health and nutrition.  
Sex WAZ HAZ WHZ Total  
Malnourished Normal Malnourished Normal Malnourished Normal 
Female 12 
 
(37.5, 15.2) 
20 
 
(62.5, 13.2) 
18 
 
(58.1, 14.4) 
13 
 
(41.9, 12.4) 
4 
 
(12.9, 12.5) 
27 
 
(87.1, 13.6) 
31 
 
(100, 13.5) 
Male 67.0 
 
(33.8, 84.8) 
131 
 
(66.2, 86.8) 
107 
 
(53.8, 85.6) 
92 
 
(46.2, 87.6) 
28 
 
(14.1, 87.5) 
171 
 
(85.9, 86.4) 
199 
 
(100, 86.5) 
Total 
  
79.0 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
 
χ2(1) =0.1069, Pr = 0.744 
 
χ2(1) =   0.1995,  Pr = 0.655 
 
   χ2(1) =   0.1069, Pr = 0.74 
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In the study area, out of sampled households, 73% of household heads are illiterate. 
Out of malnourished children, 73.4%, 69.6% and 68.8% are from illiterate household 
head based on underweight, stunting and wasting indicators respectively.  
The shares of malnourished children among illiterate household are found to be 
34.5%, 51.8% and 13.1% in underweight, stunting and wasting indices respectively, 
whereas 33.9%, 61.3% and 16.1% of children are malnourished for the same indices 
of underweight, stunting and wasting respectively in literate household head.   
 
Table 5.11 
Education of Household head and Child nutrition 
 
Education 
of 
Household 
Head  
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Illiterate  58 
 
(34.5, 73.4) 
110 
 
(65.5, 72.8) 
87 
 
(51.8, 69.6) 
81 
 
(48.2, 77.1) 
22 
 
(13.1, 68.8) 
146 
 
(86.9, 73.7) 
168 
 
(100, 73) 
Literate  21 
 
(33.9, 26.6) 
41 
 
(66.1, 27.2) 
38 
 
(61.3, 30.4) 
24 
 
(38.7, 22.9) 
10 
 
(16.1, 31.3) 
52 
 
(83.9, 26.3) 
62 
 
(100, 27) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
  
χ2 (1) =   0.0086, Pr = 0.926 
 
χ2 (1) =  1.6489, Pr = 0.199 
 
χ2 (1) =  0.3480, Pr = 0.555 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Surprisingly, the share of malnutrition in literate household is higher than illiterate 
households in stunting and underweight though the chi-square test (χ2 (1) = 0.0086, Pr 
= 0.926; χ2 (1) = 1.6489 Pr = 0.199 and χ2 (1) =   0.3480, Pr = 0.555 for WAZ, HAZ, 
and WHZ indicator respectively) shows that there is no significant difference between 
nutritional status of children with reference to educational status of household head. 
This may be due to the fact that male headship is apparent in the study area and they 
are more responsible for income generating and agricultural production than domestic 
works and child caring. The responsibility of child health, care and nutrition, which is 
expected to be improved through education, is most commonly associated with 
mothers. Therefore, examining mothers‘ educational status may give us some 
evidence about the role of education in child nutrition.  
As shown in table 5.12, around 76 % of children have illiterate mother. The 
prevalence of underweight, stunting and wasting in those children whose mothers are 
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illiterate are 38.3%, 54.3% and 16.6 % respectively, while those children whose 
mother is literate, the prevalence rate is 21.8%, 54.5% and 5.5% for the same indices 
of underweight, stunting and wasting respectively. The prevalence of underweight and 
wasting are preponderance in those children whose mothers are illiterate than their 
counterparts and there is significant difference in prevalence of malnutrition as 
measured by underweight and wasting indices with respect to mother‘s education. 
However, the prevalence of stunting is almost equal for children whose mothers are 
literate or illiterate. Hence, mother‘s education is more likely to influence acute 
malnutrition and underweight than chronic malnutrition. 
 
In general, the findings indicate the importance of mother‘s education in improving 
the nutritional status of children in the study area as the responsibility of child caring 
is entirely left to mothers.  
 
Table 5.12 
Education of Mother and Child Nutrition 
 
Education 
of Mother  
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Illiterate  67 
 
(38.3, 84.8) 
108 
 
(61.7, 71.5) 
95 
 
(54.3, 76) 
80 
 
(45.7, 76.2) 
29 
 
(16.6, 90.6) 
146 
 
(83.4, 73.7) 
175 
 
(100, 76.1) 
Literate  12 
 
(21.8, 15.2) 
43 
 
(78.2, 28.5) 
30 
 
(54.5, 24) 
25 
 
(45.5, 23.8) 
3 
 
(5.5, 9.4) 
52 
 
(94.5, 26.3) 
55 
 
(100, 23.9) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
  
                 χ2 (1) =   5.0325, Pr = 0.025 
 
χ2 (1) =  0.0011, Pr = 0.973 
 
χ2 (1) 4.3180, Pr = 0.038 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
5.9. Living Condition and Child Nutritional Status 
The living condition of a household such as access to safe water, toilet, health service, 
and housing condition and so on are the main influential factors for children health 
and nutritional status. In this study, an attempt is made to examine the association of 
living condition of households and nutritional status of children.  
Around 68 % of households have access to toilet facilities and the remaining 32% are 
living without a toilet. Out of malnourished children, the proportions of children who 
live in household who have no toilet are 44.3%, 37.6% and 50% in underweight, 
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stunting and wasting indices respectively. Compared with the sample distribution of 
households who have no toilet in the study, the prevalence of malnutrition in children 
who live in the household who have no toilet is very high. 
In other words, among children who live in the households who have no toilet, 47.9% 
are underweight, 64.4 % stunted, and 21.9% wasted, while children who live in the 
household who have a toilet, 28 %, 49.7%, and 10.2% are underweight, stunted, and 
wasted respectively. The chi-square test (χ2 (1) = 8.7683, Pr = 0.003; χ2 (1) = 4.3412, 
Pr = 0.037 and χ2 (1) =5.7212, Pr = 0.017 for underweight, stunting and wasting 
indicators respectively) also indicates that there is statistically significant difference in 
child malnutrition in terms of access to a toilet. This indicates that those children who 
are living in the household who have no toilet are more likely to be malnourished than 
those children who are living in the household who have a toilet.  
Table 5.13 
Access to Toilet and Child Nutrition 
  
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Like access to a toilet, access to safe water is also a factor that determines the health 
of human being. As shown in the table below, out of sampled households, 22.6% have 
no access to safe water and the rest 77.4 % have access to safe drinking water. Out of 
malnourished children, 34.2%, 32 %, and 37.5% of children based on underweight, 
stunting and wasting indices respectively are living in the household who have no 
access to safe water. 
 
Access 
to 
Toilet 
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Yes  44 
 
(28, 55.7) 
113 
 
(72, 74.8) 
78 
 
(49.7, 62.4) 
79 
 
(50.3, 75.2) 
16 
 
(10.2, 50) 
141 
 
(89.8, 71.2) 
157 
 
(100, 68.3) 
No  35 
 
(47.9, 44.3) 
38 
 
(52.1, 
25.2) 
47 
 
(64.4, 37.6) 
26 
 
(35.6, 24.8) 
16 
 
(21.9, 50) 
57 
 
(78.1, 28.8) 
73 
 
(100, 31.7) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 
100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
 
               χ2(1) =   8.7683, Pr = 0.003 
 
χ2(1) =  4.3412, Pr = 0.037 
 
    χ2(1) =   5.7212,  Pr = 0.017 
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The prevalence of malnutrition of children who have no access to safe drinking water 
(51.9%, 76.9%, 23.1% based on underweight, stunting and wasting indices 
respectively) is extremely higher than children who have access to safe water (29.2%, 
47.7% and 11.2% % based on underweight, stunting and wasting indices 
respectively). The chi-square test also reveals that there is statistically significant 
difference in child malnutrition in terms of households access to safe drinking water 
(χ2 (1) = 9.2038, Pr = 0.002; χ2 (1) = 13.8017, Pr = 0.000 and χ2 (1) = 4.7110, Pr = 
0.030 for underweight, stunting and wasting indices respectively)  
Table 5.14 
Access to Safe Water and Child Nutrition 
 
Access 
to 
Safe 
Water  
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Yes  52 
 
(29.2, 65.8) 
126 
 
(70.8, 83.4) 
85 
 
(47.7, 68) 
93 
 
(52.3, 88.6) 
20 
 
(11.2, 62.5) 
158 
 
(88.8, 79.8) 
178 
 
(100, 77.4) 
No  27 
 
(51.9, 34.2) 
25 
 
(48.1, 16.6) 
40 
 
(76.9, 32) 
12 
 
(23.1, 11.4) 
12 
 
(23.1, 37.5) 
40 
 
(76.9, 20.2) 
52 
 
(100, 22.6) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
  
             χ2 (1) =  9.2038, Pr = 0.002 
 
χ2 (1) =  13.8017, Pr = 
0.000 
 
    χ2 (1) =   4.7110, Pr = 0.030 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Type of house is another indicator of wealth and economic status of households in the 
study area. Commonly, there are two types of houses i.e. the traditional tekul 
house(built of mortar or mud and have thatched or tin roofs) and chika bet 
(constructed using mud, wood and corrugated iron roofs, and sometimes the wall is 
second coated by cement). Children living in better house are believed to be healthy 
and well-nourished. As indicated in table 5.15, the majority of children (70%) are 
living in traditional tukul house which commonly have one living room for a 
household. The prevalence of malnutrition in those children living in tekul house is 
higher than those children living in chika bet (38.5%, 56.5%, 17.4% vs. 24.6%, 
49.3%, 5.8% in underweight, stunting and wasting indicators respectively). Moreover, 
the chi-square test shows that the difference in prevalence of malnutrition as measured 
by underweight and wasting is statistically significant based on types of houses but 
not in the case of stunting.  
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Table 5.15 
Types of House and Child Nutrition 
 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
The most accessible media of communication in the study area is radio and nutrition 
and health knowledge is transmitted through it. Television is not accessible because of 
lack of electricity and expensiveness.  Newspaper is limited in distribution and less 
preferred because of high illiteracy in the study area. Therefore, owning of radio is 
taken as a proxy for media access and assumed that those households who own and 
frequently listening to radio are more likely to obtain knowledge about mother and 
child health.   
 
Table 5.16 presents household access to media of communication and child nutrition 
status. The majority of households don‘t own radio (75.6%). The prevalence of 
malnutrition as measured by underweight and stunting indicators are higher in those 
households who don‘t own radio than households who own (36.2% and 55.8% vs. 
28.6% and 50% respectively), while the prevalence of wasting is higher in those 
households who own radio than their counterparts (16% vs. 13%). However, the chi- 
square test is not statistically significant in any of child nutrition indicator that 
indicates there is no meaningful association between access to media and child 
nutritional status. This may be due to less frequent transmission and listening of radio 
concerning nutrition and health.  
 
 
 
 
 
 
House 
Type  
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Tukul  62 
 
(38.5, 78.5) 
99 
 
(61.5, 65.6) 
91 
 
(56.5, 72.8) 
70 
 
(43.5, 66.7) 
28 
 
(17.4, 87.5) 
133 
 
(82.6, 67.2) 
161 
 
(100, 70) 
Chika 
bet  
17 
 
(24.6, 21.5) 
52 
 
(75.4, 34.4) 
34 
 
(49.3, 27.2) 
35 
 
(50.7, 33.3) 
4 
 
(5.8, 12.5) 
65 
 
(94.2, 32.8) 
69 
 
(100, 30) 
Total 79 
 
(34.3,100) 
151 
 
(65.7,100) 
125 
 
(54.3,100) 
105 
 
(45.7,100) 
32 
 
(13.9,100) 
198 
 
(86.1,100) 
230 
 
(100,100) 
 
         χ2(1) =   4.1215,  Pr = 0.042 
 
χ2(1) =1.0222 , Pr = 0.312 
 
χ2(1) =   5.4209,  Pr = 0.020 
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Table 5.16 
Access to Media and Child Nutrition 
 
Access to 
Media 
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Yes 16 
 
(28.6, 20.3) 
40 
 
(71.4, 26.5) 
28 
 
(50, 22.4) 
28 
 
(50, 26.7) 
9 
 
(16.1, 28.1) 
47 
 
(83.9, 23.7) 
56 
 
(100, 24.4) 
No  63 
 
(36.2, 79.8) 
111 
 
(63.8, 73.5) 
97 
 
(55.8, 77.6) 
77 
 
(44.3, 
73.3) 
23 
 
(13.2, 71.9) 
152 
 
(86.8, 76.3) 
174 
 
(100, 75.6) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
                χ2 (1) =  1.0953, Pr = 0.295 χ2 (1) = 0.5640, Pr = 0.453   χ2 (1) =  0.2879, Pr = 0.592 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
Kitchen arrangement is another indicator of living condition. Around 51% of sampled 
children are living in a house which have separate kitchen arrangement and the rest 49% 
of sampled children are living in a house which doesn‘t have separate kitchen 
arrangement(living room and kitchen are the same). Table 5.17 reveals mixed results 
regarding the prevalence of malnutrition with respect to kitchen arrangement. The 
prevalence of underweight is higher in those children living in a house with separate 
kitchen arrangement than those children living in a house with non separate kitchen 
arrangement. However, those children living in a house with separate kitchen 
arrangement have lower prevalence of stunting and wasting. The chi-square test reveals 
that there is no association between children nutritional status and kitchen arrangement 
that indicates children living in a house with separate or non separate kitchen arrangement 
are equally likely to be vulnerable to malnutrition.     
 
Table 5.17 
Kitchen Arrangement and Child Nutrition 
 
Kitchen 
Arrange
ment  
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Not 
Separate  
39 
 
(33.3, 49.4) 
78 
 
(66.7, 51.7) 
67 
 
(57.3, 53.6) 
50 
 
(42.7, 46.6) 
19 
 
(16.2, 59.4) 
98 
 
(83.8, 49.5) 
117 
 
(100, 50.9) 
Separate  40 
 
(35.4, 50.6) 
73 
 
(64.6, 48.3) 
58 
 
(51.3, 46.4) 
55 
 
(48.7, 52.4) 
13 
 
(11.5, 40.6) 
100 
 
(88.5, 50.5) 
113 
 
(100, 49.1) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
  
                  χ2 (1) = 0.1087,  Pr = 0.742 
 
χ2 (1)= 0.8168, Pr = 0.366 
 
χ2 (1) = 1.0760,  Pr = 0.300 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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Table 5.18 shows animal house arrangement and child nutrition. Around 42% of 
households have a separate animal house from the living room and the rest majority of 
household (58%) don‘t have separate animal house arrangement and animals also stay 
in the living room or in open space. The prevalence of children underweight, stunting 
and wasting are lower in those household who have separate animal house 
arrangement (26.8%, 51.6% and 17.3% respectively) than those households who don‘t 
have a separate animal house arrangement (39.9%, 56.4% and 17.3% respectively). 
However, as revealed by chi-square test, the association of animal house arrangement 
and child nutrition is only significant in underweight and wasting indicators that 
signify those children living in non separate animal house arrangement are more 
vulnerable to underweight and wasting (acute malnutrition) than children living in 
separate animal house arrangement.    
 
Table 5.18 
Animal House Arrangement and Child Nutrition 
 
Animal 
House 
Arrange
ment  
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Not 
Separated  
53 
 
(39.9, 67.1) 
80 
 
(60.2, 53) 
75 
 
(56.4, 60) 
58 
 
(43.6, 55.2) 
23 
 
(17.3, 71.9) 
110 
 
(82.7, 55.6) 
133 
 
(100, 57.8) 
Separated  26 
 
(26.8, 32.9) 
71 
 
(73.2, 47) 
50 
 
(51.6, 40) 
47 
 
(48.4, 44.8) 
9 
 
(9.3,  28.1) 
88 
 
(90.7, 44.4) 
97 
 
(100, 42.2) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
                  
                 χ2 (1) =  4.2332, Pr = 0.040 
 
 χ2 (1)= 0.5306,  Pr = 0.466 
 
χ2 (1) =  3.0084,  Pr = 0.083 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
5.10.  Family Size, Dependency Ratio and Child Nutrition  
 
Household/family size, quality and its composition have its own implication for 
household wellbeing including children. The presence of large family size and 
dependency depletes households‘ resource, which affects the well being of family 
including children. The problem may get worse if the household has many children 
who need care and resource. The presence of many children in the household 
increases competition of care and resource subject to availability of adults in the 
household who can provide care for children and resource/income that contributes to 
household/children wellbeing.  
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Keeping this in mind, we should have to see older people dependency carefully. It is 
obvious that older people are not productive as younger people. Older people‘s 
dependency on active family member, depletion and competing for household 
resource is not like as children dependency. In study area, elderly persons in most 
household are more likely to have productive resources like land and livestock than 
any other members of household i.e. youths and they have a great role in caring 
children. In this study attempt has been made to look at the association of family size, 
dependency and child nutrition.   
Table 5.19 shows the mean value of household size and dependency ratio by child 
nutrition status. As can be seen from table 5.19, the average family size in Gubalafto 
district is 4.9 with a standard deviation of 1.5 and its adult equivalent family size is 
3.8 with a standard deviation of 1.3.  
The average family size of households who have malnourished children is 4.4 with 
standard deviation of 1.7 in the case of underweight, 4.5 with a standard deviation of 
1.5 in the case of stunting and 4.5 with a standard deviation of 1.6 in the case of 
wasting. Whereas, the average family size of households who have normal children is 
4.9 with a standard deviation of 1.4 for underweight, 5.3 with a standard deviation of 
1.3 for stunting and 5.1 with a standard deviation of 1.4 for wasting. This shows that 
the number of family size is greater in those household who have normal children 
than their counterparts. The same is true for adult equivalent family size. The t-test 
also confirms that there is statistically significant mean difference in family size in 
those households who have malnourished and normal children. Therefore, unlike 
many studies which found the association of large family size with malnourished 
children, this study reveals that normal children are more likely to be present in large 
family size than small family size. This may be true if a large number of family 
members are in working age and generate income that increases the household 
welfare and so child health, care and nutritional status as well as demand for children. 
However, family size is a crude measurement that couldn‘t show clearly dependency 
level of family members. Therefore, examining the dependency level and its 
association with nutritional status of children is important. 
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By doing so, as depicted in table 4.13, the dependency ratio in the study area is not 
big enough to cause some problem. The total dependency ratio in the study area is 
found to be 0.68 with a standard deviation of 0.58. Disaggregating dependency ratio, 
the child and older people dependency ratio is found to be 0.59 and 0.09 respectively. 
As seen from the table below, all types of dependency ratio are higher in household 
who have malnourished children than their counterparts in all indicators of nutritional 
status. The t-test also shows that there is significant mean difference between child 
nutritional status in terms of total dependency, child and old-aged dependency except 
for the case of total dependency the mean difference is not statistically significant 
based on HAZ indicator( t =1.1822, Pr= 0.2384). 
Table 5.19 
Family Size, Dependency and Child Nutritional Status 
Source: Author‘s calculation from field survey, 2014 
 
The study also tried to examine the correlation between anthropometric indicators of 
nutritional status and family compositions. The table below shows the correlation 
between Z-score of nutritional indicators, family size and dependency ratio. As 
expected the correlation test shows that family size and different components of 
dependency ratios are negatively correlated with the anthropometric indicators. 
Variable   
Statistic
s 
WHZ HAZ WAZ 
Malnourished Normal Malnourished Normal Malnourished Normal 
Family Size  Mean  4.4 4.9 4.5 5.3 4.5 5.1 
SD 1.7 1.4 1.5 1.3 1.6 1.4 
t value -1.9425 -4.2003 -2.5736 
p value  0.0533 0.000 0.0107 
Family Size 
(Per Adult 
Equivalent)  
Mean  3.4 4 3.6 4.2 3.6 4 
SD 1.4 1.3 1.3 1.2 1.4 1.3 
t value -2.0351 -3.9239 -2.4765 
p value  0.043 0.0001 0.014 
Child 
Dependency  
Mean 0.78 0.56 0.70 0.47 .72 .52 
SD 0.59 0.44 0.5 0.40 .57 0.39 
t value 2.4681 3.8210 3.0936 
p value 0.0143 0.0002 0.0022 
Old 
Dependency  
Mean 0.93 0.64 0.80 0.54 0.85 0.59 
SD 0.73 0.54 0.60 0.53 0.70 0.49 
t value 2.6303 3.5378 3.3058 
p value 0.0091 0.0005 0.0011 
Total  
Dependency  
 
Mean 0.27 0.08 0.14 0.07 0.21 0.05 
SD 0.55 0.36 0.42 0.37 0.55 0.27 
t value 2.5170 1.1822 2.8770 
p value 0.0125 0.2384 0.0044 
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Family size has shown a negative correlation but it is not statistically significant in 
any of nutritional indicators. Child dependency ratio have negative correlation with all 
nutritional indicators and has statistically significant correlation with HAZ and WAZ 
but not statistically significant with WHZ.  Old aged dependency ratio has negative 
and statistically significant correlation with WHZ and WAZ but the negative 
correlation with HAZ is not significant. Family size and each dependency ratio 
components have a relatively stronger negative correlation with wasting indicator than 
stunting and underweight. In general, the result is consistent with the theory that 
explains the negative relationship of family size and dependency ratio to household 
members‘ wellbeing including children. 
 
Table 5.20 
Correlation between Household Structure and Nutritional Indicators (Z-scores) 
 
Variables  WHZ HAZ WAZ 
Family Size  -0.06 
(0.3575) 
-0.06 
(0.3703) 
-0.08 
(0.2519) 
Family Size 
(Adult Equivalent) 
-0.04 
(0.5766) 
-0.03 
(0.6281) 
-0.04 
(0.5555) 
Child Dependency -0.11 
(0.1007) 
-0.18 
(0.0062) 
-0.23 
(0.0004) 
Old Dependency  -0.20 
(0.0022) 
-0.08 
(0.2112) 
-0.22 
(0.0008) 
Total Dependency  -0.16 
(0.0159) 
-0.17 
(0.0091) 
-0.26 
(0.0001) 
Note: Figures in parentheses are probability values  
Source: Author‘s calculation from field survey, 2014 
 
5.11. Expenditure and Child Nutrition  
In developing countries, particularly in small-scale agrarian economy, household 
income information is not reliable. So, the study used expenditure as a proxy for 
income. Table 5.21 shows the monthly per adult expenditure of households. The 
average monthly per adult expenditure of household who have malnourished children 
is 530.8 Birr with a standard deviation of 258.8 in wasting, 554 Birr with a standard 
deviation of 266.9 in stunting, and 638.4 Birr with a standard deviation of 703 in 
underweight, whereas those households who have normal children the average per 
adult monthly expenditure is 648 Birr with a standard deviation of 485.5 in wasting, 
724.4 Birr with a standard deviation of 607.1 in wasting and 628.2 with a standard 
deviation of 262.5 in underweight. Therefore, the mean monthly per adult expenditure 
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of households in those households who have normal children is higher than their 
counterparts but the mean difference in expenditure was only statistically significant 
in long-term nutritional indicator of stunting. The mean expenditure difference 
between households who have normal and malnourished children is not statistically 
significant when child malnutrition is measured by wasting and underweight 
indicators.  
The study also tried to examine the expenditure variable by disaggregating into food 
and non food expenditure since the type of expenditure has its own implication in 
child nutritional status and household wellbeing. The mean monthly food expenditure 
per adult in those households who have normal children is higher than their 
counterparts and it is significant in all indicators of nutritional status (t = 1.8057 
Pr=0.0723, t = -3.8152, Pr=0.0002 and t = -1.6126, Pr=0.0541 for wasting, stunting 
and underweight respectively). Regarding non food expenditure, households who 
have malnourished children have lower average monthly non food expenditure per 
adult than household who have normal children. However, the mean per adult 
monthly non food expenditure difference between households who have malnourished 
and normal children is statistically significant only in the stunting indicator (t=-
2.5805, Pr=0.0105).  
Table 5.21 
Expenditure and Child Nutritional Status 
Variable   
Statistics 
WHZ HAZ WAZ 
Malnourished Normal Malnourished Normal Malnourished Normal 
Expenditure  Mean  530.8 648 554 724.3 638.4 628.2 
SD 258.8 485.5 266.9 607.7 703 262.5 
t value  -1.3336 -2.8255 0.1587 
p value  0.1837 0.0051 0.8741 
Food  
Expenditure 
Mean  311 347 318.4 370 326.6 350 
SD 96.4 105.8 94.6 110.3 125.7 91.9 
t value  -1.8057 -3.8152 -1.6126 
p value  0.0723 0.0002 0.0541 
Non food 
Expenditure  
Mean  207 303.1 225.2 366.6 307.6 280.4 
SD 187.3 444.2 211.3 567.8 654.7 211.9 
t value  -1.2054 -2.5805 0.4657 
p value  0.2293 0.0105 0.6419 
Source: Author‘s calculation from field survey, 2014 
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To sum up, the above analysis signifies the relationship of household expenditure 
with children nutritional status. Food expenditure which is the immediate and main 
factor for household food security and child nutritional status make a difference 
between households who have normal and malnourished child in all indicators of 
child malnutrition. Moreover, all components of expenditure have significant mean 
difference between households who have malnourished and normal children in HAZ 
indicators, while other indicators have mixed results. Therefore, household 
expenditure may possibly have more impact on long-term nutritional indicators of 
stunting (HAZ) than the short-term indicators of wasting and underweight.  
In addition to t-test, correlation test is run to examine the direction and strength of 
relationship of household expenditure with the anthropometric nutritional indicators 
that are Z-score of weight for height, height for age and weight for age. As can be 
shown in table 5.22, the short-term indicator WHZ (acute malnutrition) is poorly 
correlated with total expenditure and its constituents. The long-term indicator HAZ 
(chronic malnutrition) is significantly correlated with food expenditure and non food 
expenditure positively and negatively respectively. The underweight indicator (WAZ) 
is positively and significantly correlated with food expenditure, while it is negatively 
and significantly correlated with non food expenditure. These imply that household 
expenditure constituents are more likely to be correlated with long-term indicator of 
child nutrition and underweight than short-term (acute malnutrition). An increment in 
food expenditure could improve the nutritional status of children in the long run, 
while non food expenditure would exacerbate child malnutrition since it affects the 
proportion of food expenditure in the household if the household income is small.  
Table 5.22 
Correlation between Income, Expenditure and Nutritional Indicators (Z-scores) 
 
Variables WHZ HAZ WAZ 
Total Expenditure 0.04 
(0.9503) 
0.0751 
(0.2568) 
0.0637 
(0.3359) 
Food Expenditure 0.06 
(0.3603) 
0.1492 
(0.0236) 
0.1678 
(0.0108) 
Non Food 
Expenditure  
-0.037 
(0.5743) 
-0.1166 
(0.0776) 
-0.1120 
(0.0900) 
Note: Figures in parentheses are probability values  
Source: Author‘s calculation from field survey, 2014 
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5.12. Household Assets and Child Nutrition  
 
Household asset is an important long-term indicator of household economic status and 
wealth. Several studies showed that better household asset ownership decreases the 
likelihood that their children would suffer from undernutrition (Gina et.al, 2009). 
Table 5.23 shows the cross-tabulation of child nutritional status and different 
agricultural assets (land in hectare, value of agricultural instruments, values of trees in 
Birr and livestock in terms of TLU) and value of durable goods.  
As clearly revealed in table 5.23, Households who have normal children own larger 
plot of land than those households who have malnourished children. However, the 
mean difference between malnourished and normal children is not significant across 
all the three nutritional indictors. This may be due to the fact that there is almost equal 
distribution of land in the study area because of land redistribution proclamation in 
1987 in the region and since then the only possibility of land owning is through 
inheritance and gift from family since land is not sold and exchanged by law in 
Ethiopia. However, households can increase land cultivation by renting or sharing in 
from other households. As shown in table 5.23, there is statistically significant mean 
difference between households who have normal and malnourished children in terms 
of household land cultivated in the last cultivation season. Households who have 
normal children have larger cultivated land than their counterparts.  
In terms of livestock ownership and value of trees, households who have normal 
children have better livestock and trees than households who have malnourished 
children and the mean differences are also statistically significant across all three 
indices of child nutritional status.  
 
Regarding the value of agricultural instruments and durable assets, households who 
have normal children have better values of agricultural instruments and durable assets 
than their counterparts. However, there is no statistically significant mean difference 
between household who have normal and malnourished children in terms of value of 
agricultural instruments and durable assets across all nutritional indicators except the 
case of value of durable assets in wasting indicator which has statistically significant 
mean difference between household who have normal and malnourished children. 
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Type of house is an indicator of household wealth and economic status in the society. 
As shown in table 5.15, the prevalence of malnutrition is lower among children living 
in better quality of house (chika bet) than children living in tekul. The chi- square test 
shows that there is meaningful association between types of house children living and 
their nutritional status in the case of underweight and wasting but not in the case of 
stunting.  
 
Table 5.23 
Household Assets and Child Nutritional Status 
 
Variable   
 
Statistics 
WHZ HAZ WAZ 
Malnourished Normal Malnourished Normal Malnourished Normal 
Land  
Owned  
Mean  0.73 0.82 0.79 0.83 0.78 0.82 
SD 0.26 0.32 0.25 0.38 0.25 0.35 
t value  -1.4344 -0.9751 -0.7103 
p value  0.1528           0.3305           0.4782           
Land 
Cultivated  
Mean  0.9 1. 2 1.1 1.2 1.0 1.2 
SD 0.37 0.49 0.45 0.53 0.44 0.5 
t value  -3.2573 -2.3914 -3.5266 
p value  0.0013           0.0176           0.0005           
Livestock  Mean  2.3 3.6 3.2 3.6 2.9 3.7 
SD 1.4 2.3 2.6 1.8 1.7 2.4 
t value  -2.8592 -1.3700 -2.4816 
p value  0.0046           0.0860          0.0138           
Agricultur
al 
Instrument  
Mean  589.9 611.1 575.3 607.7 580.2 617.2 
SD 231.4 174.5 209.9 235.2 211.3 246.4 
t value  0.4942 1.0911 1.1886 
p value  0.6217           0.2764           0.2358           
Value Of 
Trees   
Mean  6003.4 10080.6 7726 11641 6202 11245 
SD 7929.6 15586.6 13664 15884.5 11821. 15926. 
t value  -1.4478 -2.0093 -2.4789 
p value  0.0745          0.0457           0.0139           
Durable  
Assets   
Mean  837.2 939.7 838.2 1029.3 674.4 1056.8 
SD 1036.1 1506.5 1222.7 1679 946.7 1639.4 
t value  -0.3706 -0.9959 -1.9119 
p value  0.7113           0.3203           0.0571 
Source: Author‘s calculation from field survey, 2014 
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5.13. Relationship between Food Security and Child Nutrition  
The economic condition of the household such as food security status influences the 
children nutritional status.  Especially mother‘s nutritional status highly affects child 
nutrition at the early stage.  Though in this study we don‘t have information about the 
mother‘s nutritional status, we took household food security status to examine its 
association with children nutritional status. The household food security status is 
determined by intake of 2,100 kcal per day per adult equivalent food consumption.  
As seen from the table below, the prevalence of wasting, stunting and underweight are 
higher among children from food insecure households in all indices. From food 
insecure household, 41.5%, 68.9%, and 15.1% of children are malnourished based on 
underweight, stunting and wasting indicators respectively, while in food secure 
households the prevalence of child malnutrition are 28.2%, 41.9%, and 12.9% for the 
same indices of underweight, stunting and wasting respectively.  
Table 5.24 
Household Food Security and Child Nutritional Status 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
 
The chi-square test also depicts that there is a significant association between 
household food security status and child nutritional status in underweight and stunting 
indices. That means food insecure households are more likely to have underweight 
and stunted children than their counterparts. However, the test is not significant in the 
case of wasting indicator, which indicates that households are equally likely to have 
wasted children regardless of household food security status. This may be due to the 
fact that children may be easily wasted for a variety of reason in addition to food 
deficiency, such as nutrient losses due to infection. Therefore, economic or long-term 
Food 
Security 
Status   
WAZ HAZ WHZ Total 
Malnourished Normal Malnourished Normal Malnourished Normal 
Food 
Secure 
35 
 
(28.2, 44.3) 
89 
 
(71.8, 58.9) 
52 
 
(41.9, 41.6) 
72 
 
(58.1, 68.6) 
16 
 
(12.9, 50.0) 
108 
 
(87.1, 54.5) 
124 
 
(100, 53.9) 
Food 
Insecure 
44 
 
(41.5, 5 5.7) 
62 
 
(58.5, 41.1) 
73 
 
(68.9, 58.4) 
33 
 
(31.1, 31.4) 
16 
 
(15.1, 50.0) 
90 
 
(84.9, 45.5) 
106 
 
(100, 46.1) 
Total 79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
230 
 
(100, 100) 
                  
               χ2(1) =   4.4718, Pr = 0.034 
 
χ2(1) = 16.7073,  Pr = 0.000 
 
χ2(1) =   0.2291, Pr = 0.632 
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indicators of households‘ wellbeing like food security status are more likely to affect 
the long-term indicators of child nutrition (stunting) and underweight. Moreover, an 
important point in the table below is a considerable portion of food secure households 
have malnourished children. This corroborates that food security at the household level is 
a necessary but not a sufficient condition for food or nutrition security at individual level 
including children.   
 
5.14. Government Intervention and Child Nutrition  
 
There are two government interventions which are important in rural food security and 
nutrition i.e. food security programme and national nutrition programme. The two 
programme interventions are designed to address the multifaceted food security and 
nutrition problems of the rural community and have many interlinked components. Both 
programmes focused at a community level and deployed agriculture and health extension 
workers in each kebeles to facilitate and deliver services. Though the two programmes 
have many components, in this study we looked at some components particularly those 
focused on social and behavioural changes which have widely been implemented in the 
study area. These interventions are PSNP and training on Maternal and Child Health 
(MCH), Nutrition, Family Planning, Hygiene and Hand Washing, Bed Net Distribution 
and Utilization, HIV Awareness and Treatment Programmes. Hence, the study tried to 
assess the prevalence of child malnutrition and participation of households in these 
programmes interventions. 
As can be seen from the table below, households who have participated in these training 
have lower prevalence of child malnutrition than those households who haven‘t 
participated in these programmes in all indices of child nutrition. However, only the 
prevalence of child malnutrition based on underweight and the  short-term indicator of 
acute malnutrition (wasting) has shown statistically significant difference in terms of 
household participation status in MCH, nutrition and hygiene training and PSNP. 
Therefore, interventions on maternal and child health, nutrition, hygiene and consumption 
smoothing through PSNP could make a difference in child nutrition improvement in the 
study area.  
As indicated in table 5.25, the chi-square test reveals that there is no statistically 
significant difference in prevalence of child malnutrition between household training 
participation status in proper utilization of bed net, agricultural extension, family 
planning, and HIV/AIDS awareness which suggests that these training programmes and 
interventions may probably have less influence on child nutrition. 
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Table 5.25 
Households‘ Participation in Food and Nutrition Programmes and Child Nutritional status 
 
Intervention  WHZ HAZ WAZ Total 
Malnourished  Normal  Malnourished  Normal  Malnourished  Normal  
 
MCH 
Yes  27 
 
(17.3, 84.4) 
129 
 
(82.7, 65.2) 
37 
 
(50, 29.6) 
37 
 
(50, 35.2) 
18 
 
(24.3, 22.8) 
56 
 
(75.7, 37.1) 
74 
 
(100, 32.2) 
No  5 
 
(6.8, 15.6) 
69 
 
(93.2, 34.8) 
88 
 
(56.4, 70.4) 
68 
 
(43.6, 64.8) 
61 
 
(39.1, 77.2) 
95 
 
(60.9, 62.9) 
156 
 
(100, 67.8) 
Total 32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
230 
 
(100, 100) 
χ2 (1) =   4.6650  Pr = 0.031 χ2 (1) =   0.8313   Pr = .362 χ2 (1) =   4.8610   Pr =0.027 
 
Hygiene 
Yes  7 
 
(11.3, 21.9) 
55 
 
(88.7, 27.80 
30 
 
(48.4, 24) 
32 
 
(51.6, 30.5) 
16 
 
(25.8, 20.3) 
46 
 
(74.2, 30.5) 
62 
 
(100, 27) 
No  25 
 
(14.9, 78.1) 
143 
 
(85.1, 72.2) 
95 
 
(56.5, 76) 
73 
 
(43.5, 69.5) 
63 
 
(37.5, 79.7) 
105 
 
(62.5, 69.5) 
168 
 
(100, 73) 
Total 32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
230 
 
(100, 100) 
χ2 (1) =   0.4875   Pr = 0.085 χ2 (1) =   1.2155   Pr =0.270 χ2 (1) =   2.7461 Pr = 0.097 
 
Nutrition 
Yes  2 
 
(4.4, 6.3) 
43 
 
(95.6, 21.7) 
22 
 
(48.9, 17.6) 
23 
 
(51.1, 21.9) 
8 
 
(17.8, 10.1) 
37 
 
(82.2, 24.5) 
45 
 
(100, 19.6) 
No  30 
 
(16.2, 93.8) 
155 
 
(83.8, 78.3) 
103 
 
(55.7, 82.4) 
82 
 
(44.3, 78.1) 
71 
 
(38.4, 89.9) 
114 
 
(61.6, 75.5) 
185 
 
(100, 80.4) 
Total 32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
230 
 
(100, 100) 
 
χ2 (1) =   4.1877   Pr = 0.041 
 
χ2 (1) =   0.6720   Pr = .412 
 
χ2 (1) =   6.8119   Pr =0.009 
 
Family Planning 
Yes  10 
 
(15.4, 31.3) 
55 
 
(84.6, 27.8) 
36 
 
(55.4, 28.8) 
29 
 
(44.6, 27.6) 
21 
 
(32.3, 26.6) 
44 
 
(67.7, 29.1) 
65 
 
(100, 28.3) 
No  22 
 
(13.3, 68.8) 
143 
 
(86.7, 72.2) 
89 
 
(53.9, 71.2) 
76 
 
(46.1, 72.4) 
58 
 
(35.2, 73.4) 
107 
 
(64.8, 70.9) 
165 
 
(100, 71.7) 
Total 32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
230 
 
(100, 100) 
 
χ2 (1) =   0.1638   Pr = 0.686 
 
χ2 (1) =   0.0393   Pr = .843 
 
χ2 (1) =   0.1672   Pr = .683 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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Table 5.25: Continued 
Intervention  WHZ HAZ WAZ Total 
Malnourished  Normal  Malnourished  Normal  Malnourished  Normal  
 
Bed net 
Yes  4 
 
(11.4, 12.5) 
31 
 
(88.6, 15.7) 
17 
 
(48.6, 13.6) 
18 
 
(51.4, 17.1) 
10 
 
(28.6, 12.7) 
25 
 
(71.4, 16.6) 
35 
 
(100, 15.2) 
No  28 
 
(14.4, 87.5) 
167 
 
(85.6, 84.3) 
108 
 
(55.4, 86.4) 
87 
 
(44.6, 82.9) 
69 
 
(35.4, 87.3) 
126 
 
(64.6, 83.4) 
195 
 
(100, 84.8) 
Total 32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
230 
 
(100, 100) 
 
χ2 (1) =   0.1638   Pr = 0.686 
 
χ2 (1) =  0.5552   Pr =0.456 
 
χ2 (1) =   0.6108   Pr = .434 
 
HIV/ AIDS 
Yes  12 
 
(13, 37.5) 
80 
 
(87, 40.4) 
49 
 
(53.3, 39.2) 
43 
 
(46.7, 41) 
29 
 
(31.5, 36.7) 
63 
 
(68.5, 41.7) 
92 
 
(100, 40) 
No  20 
 
(14.5,62.5) 
118 
 
(85.5, 59.6) 
76 
 
(55.1, 60.8) 
62 
 
(44.9, 59) 
50 
 
(36.2, 63.3) 
88 
 
(63.8, 58.3) 
138 
 
(100, 60) 
Total 32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
230 
 
(100, 100) 
 
χ2 (1) =   0.0968   Pr = 0.756 
 
χ2 (1) =  0.0730   Pr =0.787 
 
χ2 (1) =   0.5431   Pr = .461 
 
Agricultural Training 
Yes  8 
 
(12.5, 25) 
56 
 
(87.5, 28.3) 
34 
 
(53.1, 27.2) 
30 
 
(46.9, 28.6) 
21 
 
(32.8, 26.6) 
43 
 
(67.2, 28.5) 
64 
 
(100, 27.8) 
No  24 
 
(14.5, 75) 
142 
 
(85.5, 71.7) 
91 
 
(54.8, 72.8) 
75 
 
(45.2, 71.4) 
58 
 
(34.9, 73.4) 
108 
 
(65.1, 71.5) 
166 
 
(100, 72.2) 
Total 32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
230 
 
(100, 100) 
 
χ2 (1) =   0.1478   Pr = 0.701 
 
χ2 (1) =   0.0534   Pr = .817 
 
χ2 (1) =   0.0927   Pr = .761 
 
PSNP 
Yes  22 
 
(17.9, 68.8) 
101 
 
(82.1, 51) 
52 
 
(48.6, 41.6) 
55 
 
(51.4, 52.4) 
30 
 
(28, 38) 
77 
 
(72, 51) 
107 
 
(100, 46.5) 
No  10 
 
(9.3, 31.3) 
97 
 
(90.7, 49) 
73 
 
(49,  58.4) 
50 
 
(40.7, 47.6) 
49 
 
(39.8, 62) 
74 
 
(60.2, 49) 
123 
 
(100, 53.5) 
Total 32 
 
(13.9, 100) 
198 
 
(86.1, 100) 
125 
 
(54.3, 100) 
105 
 
(45.7, 100) 
79 
 
(34.3, 100) 
151 
 
(65.7, 100) 
230 
 
(100, 100) 
 
χ2 (1) =   3.4846   Pr = 0.062 
 
χ2 (1) =   2.6660   Pr = .103 
 
χ2 (1) =   3.5333   Pr =0.060 
Note: Figures in parentheses are percentages in row and column respectively; Pr = probability value 
Source: Author‘s calculation from field survey, 2014 
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5.15. Econometric Analysis of Determinants of Child Nutrition 
 
In this section, we tried to examine determinants of child malnutrition by employing 
econometric analysis i.e. logit regression model. By doing so, we can assess the possible 
factors and relative importance of various factors that attribute to child malnutrition, holding 
all other things constant. 
The logit regression has less restrictive assumptions, unlike OLS regression. Different tests 
have been estimated to evaluate the appropriateness of the model and estimation result.  
The sample size used in this study is 230 children using two-stage stratified sampling. Around 
14 predicator/independent variables that probably affect children nutrition are identified to 
run the logit regression.  As a rule of thumb, in maximum likelihood, estimation 10-30 cases 
per independent variable are recommended. Therefore, relative to the number of independent 
variables included in the estimation, the sample size is moderately enough for estimation.   
Regarding model specification, link test has been run to detect the specification error, which 
is appropriate for single equation model. As shown in appendix 6, the link test shows that 
_hatsq is not significant for HAZ, WHZ, and WAZ models. That means link test has failed to 
reject the assumptions that the model is specified correctly. Therefore, the model passes the 
test that there is no problems with our model specification. 
The predictive power of the model is adequate as shown in classification table and Receiver 
Operating Characteristics (ROC) analysis. A classification of table of correct and incorrect 
prediction is constructed based on predicted probability of being normal children using a cut-
off value of 0.5 probability. A probability equal or greater than 0.5 is interpreted as a 
prediction of a household being normal children, while a probability lower than 0.5 is 
interpreted as a prediction of a household being malnourished (stunted, wasted and 
underweight).  
Appendix 3 shows the classification tables for the models. In the table, ―D‖ represents the 
number of normal children in the sample while ―~D‖ represents the number of malnourished 
cases in the sample. The symbol ―+‖ represents the number of households predicted as normal 
(well nourished) by the model while ―-‖ represents the number of malnourished cases 
predicted by the model. As can be seen in the Appendix 3, the models‘ sensitivity rates 
(percent of normal children cases correctly predicted by the models) are 83.81%, 96.97%, and 
93.38% in HAZ, WHZ and WAZ models respectively, while the models‘ specificity rates 
(percent of malnourished cases correctly predicted by the models) are 84%, 59.38%, and 
86.08% in HAZ, WHZ and WAZ models respectively. 
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The false positive rate for households classified as normal children by the models are 
18.52%, 6.34% and 7.24% in HAZ, WHZ and WAZ models respectively, which 
means that these much of percent of the number of households predicted as normal 
children by the models are, in fact, not normal.  The false negative rates for 
households classified as malnourished by the models are 13.93%, 24% and 12.82% in 
HAZ, WHZ and WAZ model respectively, which means that these much of  percent 
of households predicted as malnourished by the models are, in fact, not malnourished.  
The positive predictive rates of the models are 81.48%, 93.66% and 92.76% in HAZ, 
WHZ and WAZ models respectively, which means that these much of percent of the 
total number of predicted normal children are, in fact, normal. The negative predictive 
rates are 86.07%, 76 % and 87.18% in HAZ, WHZ and WAZ models respectively, 
meaning that these much of percent of the total number of malnourished cases 
predicted by the models are, in fact, malnourished.  
Generally, according to classification table, the models correctly predict 83.91%, 
91.74% and 90.87% cases in HAZ, WHZ and WAZ models respectively. The ROC 
analysis also shows that the area under ROC curves are 0.92, 0.95, and 0.97 for HAZ, 
WHZ, and WAZ models respectively. Therefore, the three models are appropriate for 
prediction. 
The study employed Hosmer and Lemeshow (H-L) chi-square test which is a well- 
recommended goodness of fit test especially for small size sample like the present 
study. In our models, the H-L chi-square are found to be insignificant for three models 
(χ2 (215) =184.38, Pr = 0.9358; χ2 (215) = 96.53, Pr = 1.0000 and χ2 (215) =151.50 Pr 
= 0.9997 for HAZ, WHZ, and WAZ models respectively). Therefore, it fails to reject 
the null hypothesis that there is no difference between the observed and predicted 
values of the dependent, implying that the models‘ estimate fit the data at an 
acceptable level. 
The models have an acceptable level of multicollinearity as detected by VIF and 
Tolerance (1/VIF). The VIF of individual variable greater than 10 or tolerance of 0.1 
or less indicates the presence of high multicollinearity. Or as a rule of thumb, if the 
mean VIF is greater than 6 is a cause of concern for multicollinearity. As shown in 
Appendix 7, the mean VIF for child nutrition predictors are 1.3 which indicates a low 
and an acceptable degree of multicollinearity.   
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The Wald test has also been run for each three models to test the composite linearity 
hypotheses or the joint significance of parameters. The test shows that the chi-square 
is significant at 1%; therefore, we reject the null hypothesis and accept the alternative 
hypothesis that the coefficients are not simultaneously equal to zero.  
Table 5.26, 5.27 and 5.28 present the logistic regression estimations of log-odds 
(coefficients), odd ratios and marginal effects respectively. A negative sign of 
coefficients (odd ratio below 1) shows an indirect relationship between those factors 
and the probability of obtaining well nourished children (children whose Z-score is 
greater than -2) and the positive sign of coefficient (odd ratio above 1) vice versa. 
Since the logit regression is not linear, the marginal effect can vary depending on the 
value of predictors. Hence, the marginal effects are computed at the mean value of 
continuous independent variables. For categorical variables computing marginal 
effect at some point such as at mean may be tricky and may not have straight forward 
meaning unless the mean of categorical variables (dummy) have some meaningful 
inference.   
Table 5.26 
Logit Regression Coefficients Result for Determinants of Child Nutrition 
 
Variables  HAZ (stunted ) WHZ (wasted ) WAZ (underweight) 
Age in Months  -.0399936* -.0299775 0.0202749 
Marital status  -.24249 -1.031598 0.7633833 
Child dependency ratio .1535791 .2317357 -0.0196154 
Education of mother  2.157219* 8.520507* -1.648564 
Access to water  1.389668*** 4.530634* 4.779849 * 
Access to toilet  3.334077* 4.661726* 4.333987 * 
Land holding  .0955227 3.405865** -0.9369614 
Food security status  1.178086** .9705337 0.6374897 
Expenditure  5.525994* .6976758 2.521092 
Durable assets  -.4467698 .3209696 1.355282 
Shock impact  -.0036439 -.1337626*** -0.8062638   * 
Mother and child health  .8728443** 1.2955*** 1.257246** 
PSNP  .1127588*** 1.271248*** 0.5927475 
Livestock ownership  .1429749 1.918507* 0.294576   * 
Constant  -35.23526* -17.38818** 11.43304 
LR χ2 (14)           152.62* 95.65* 198.528* 
Pseudo R
2 
           0.4813 0.5155 0.6708 
Correctly classified 83.91% 91.74% 90.87% 
ROC  0.92 0.95 0.98 
Note: *, **, *** indicate 1%, 5%, and 10% level of significance respectively.  
Source: Author‘s calculation from field survey, 2014 
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Table 5.27 
Logistic Regression Odd Ratio Result for Determinants of Child Nutrition 
 
Variables  HAZ (stunted ) WHZ (wasted ) WAZ (underweight) 
Age in Months  0.9607956* .9704674 1.020482 
Marital status  0.7846716 0.3564368 2.145523 
Child dependency ratio  1.166 1.260786 0.9805757 
Education of mother  8.64706* 5016.599* 0.1923258 
Access to water  4.013517*** 92.81735* 119.0864* 
Access to toilet  28.05248* 105.8186* 76.24766* 
Land holding  1.100234 30.14034** 0.3918166 
Food security status  3.248152** 2.639353 1.891726 
Expenditure  251.1357* 2.009078 1.0803718 
Durable assets  0.6396911 1.378464 3.87785 
shock impact 0.9963627 0.8747977* 0.4465233* 
Mother and child health  2.39371** 3.652821*** 3.515727** 
PSNP  1.119362*** 3.5653*** 1.808952 
Livestock ownership  1.153701 6.810785* 1.342557* 
Constant  4.98e-16* 2.81e-08* 92322.38 
LR χ2 (14)           152.62* 95.65* 198.528* 
Pseudo R
2 
           0.4813 0.5155 0.6708 
Correctly classified 83.91% 91.74% 90.87% 
ROC  0.92 0.95 0.98 
Note: *, **, *** indicate 1%, 5%, and 10% level of significance respectively.  
Source: Author‘s calculation from field survey, 2014 
 
Table 5.28 
Logistic Regression Marginal Effects Result for Determinants of Child Nutrition 
 
Variables  HAZ (stunted ) WHZ (wasted ) WAZ (underweight) 
Age in Months  -0.0088989* -0.0002901       0.0020896       
Marital status + -0.055089 -0.0078178       0.0929582       
Child dependency ratio 0.0341726 0.0022428       -0.0020216       
Education of mother + 0.3790202* 0.0893485*       -0.1327015         
Access to water+  0.331479*** 0.1598779 *       0.8263729*      
Access to toilet + 0.55879968* 0.1114084*       0.4761949*       
Land holding  0.0212546 0.0329635**       -0.0965657       
Food security status + 0.2533981** 0.0101123       0.0669588       
Expenditure  1.22958* 0.0067524       0.2598304       
Durable assets  -0.0994101 0.0031065       0.139679**       
Shock impact  -0.0008108 -0.0012946*       -0.0830957*       
Mother and child health + 0.2002691** 0.0108494***      0.1119336**       
PSNP  0.0251179*** 0.0125424***      0.0604708       
Livestock ownership  0.0318131 0.0185682*       0.0303598*      
Note: (+) dy/dx is for discrete change of dummy variable from 0 to 1 
Note: *, **, *** indicate 1%, 5%, and 10% level of significance respectively.  
Source: Author‘s calculation from field survey, 2014. 
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As depicted in the tables above, the logit regression estimations show mixed results 
across the three indicators of child nutrition. In the following paragraphs, we will 
discuss the result of the estimations.  
 
The age of children in months is regressed to the model and found mixed relationship 
across all models. It is negatively related in HAZ and WHZ model and positively in 
WAZ model. However, it has only statistically significant relationship with the 
probability of being well nourished children in HAZ model at 5% level of 
significance. This indicates that as the age of children increases, the probability of 
being well nourished decreases. In other words, the probability to be stunted increases 
as the age of children increases. Therefore, the age of children more affects the  long-
term indicator of children nutrition than any other indicator of child nutrition.   
The coefficient of marital status is not statistically significant in explaining the child 
nutritional status of children in all three indicators up to 10% level of significance. 
This implies that this variable is less likely to affect the nutritional status of children 
in the study area.  
Education of mother is captured by dummy receives 1 if the mother completes 
primary education and above, otherwise zero. It is positively related to all three 
indicators of child nutrition but it is only significant in HAZ and WHZ models at 1% 
level of significance. The magnitude of mother educational status effect is higher in 
short-term child nutrition indicators of WHZ model than long-term indicator of child 
nutrition HAZ model. The significant positive effect of mother‘s education and 
participation in MCH training (participants are mostly women) implies the importance 
of investment in education and training or human capital in improving children‘s 
nutritional status. Therefore, educated women and those households who have 
awareness about mother and child health could give better child care and make 
differences in improving the nutritional status of children. 
Land size, the main productive asset of rural household, measured as per capita 
cultivated land of households in hectare, is positively and significantly related with 
the probability of being well nourished children only in WHZ regression model at 5% 
level of significance. However, it is not significant in HAZ and WAZ model.  
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Child dependency, calculated as the ratio of children under 15 years of old to a total 
number of active population (16-64), has mixed relationship across three models. 
Unexpectedly, it has a positive relationship with HAZ and WHZ models and negative 
relationship with WAZ model as expected. However, it has no statistically significant 
relationships with nutritional status of children across all three models.  
Shock impact, computed as the sum of the extent of impact of 12 types of shocks, has 
statistically significant negative effect on the nutrition status of children in terms of 
short-term indicator of WHZ and WAZ at 10% and 1% significance level 
respectively. Though it is not significant, shock impact negatively related with the 
long-term indicators of child nutrition HAZ. That means the effect of shocks could be 
exhibit more on short-term indicators of child nutrition. This may be due to the fact 
that some types of shocks are not chronic and persist for a long period of time that 
likely to affect the current nutrition status of children than the long-term indicators. 
So, it seems quite reasonable to have insignificant shock variable estimated for HAZ 
model since some shocks don‘t affect the height or growth of children which takes 
some time to be affected.  
There are some government intervention aims towards food and nutrition security. In 
this study, two important government intervention programmes such as PSNP and 
Mother and Child Health (MCH) training are included in the regression expecting a 
positive effect on children nutritional status. Both variables are expressed by dummy 
variable that receives 1 if households participated in the programme and zero 
otherwise. As expected, household‘s participation in PSNP has a positive and 
statistically significant effect on long-term (HAZ) and short-term indicator (WHZ) of 
child nutrition at 10% level of significance. This may be due to the fact that PSNP 
supports households up to six months and there are consistent food supplements for 
malnourished children selected by health workers until they get the right nutritional 
status. PSNP has also positive coefficient in WAZ model though not statistically 
significant. Another important intervention of government is provision of training on 
MCH for households.  Surprisingly, MCH training participation is positively and 
significantly related to the status of children nutrition in all three models. That means 
households‘ participation in MCH training increases the probability of being having 
well-nourished children. 
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Livestock measured by TLU is positively and significantly related to WAZ and short-
term indicator of child nutrition i.e. WHZ at 1% level of significance and it is also 
positively related to HAZ though not significant. The positive relationship with short-
term indicator of child nutrition may be due to the fact that livestock especially small 
ruminants are used as a liquid asset that households could easily sell them to buy food 
grains at the time of shocks or food shortages.  Usually, the short-term child nutrition 
problem wasting and underweight will occur when food intake of children is low due 
to illness, household crisis and shortage of household food supply. Wasted children 
can rapidly recover if the feeding mechanisms are improved. For this purpose, 
livestock especially small ruminants are helpful either as using of them directly for 
food or sell, and buy other foods. Therefore, holding of a number of livestock in the 
households increases the probability of having well-nourished children.  
Access to protected water and availability of toilet are included in the model to 
capture the effect of water and sanitation on child nutrition. Both variables are 
measured by dummy variables when household have access to protected water and 
toilet receives 1 and zero otherwise. Surprisingly, the result shows that both access to 
protected water and toilet facility are positive and significant at 1% level of 
significance in all nutritional indicator models. This signifies that children living in 
households who have access to protected water and toilet increase the probability of 
obtaining Z-scores greater than -2. In other words, access to protected water and toilet 
increases the probability of having well-nourished children. The effect is more 
pronounced in wasting and underweight indicators as they have high positive 
coefficients. This may be due to the fact that sanitation is associated with child illness 
which believed to be the main factor for acute malnutrition (wasting) and underweight 
for most children in developing countries in addition to food deficiency. Therefore, 
access to protected water and sanitation have positive effect on child nutrition and 
more likely to improve the nutritional status of children. 
 
Household food security status is captured as a dummy that receives 1 if the 
household is food secure (i.e. >2,100 kcal) and zero if the household is food insecure 
(i.e. < 2,100 kcal). The result indicates that there is a positive relationship between 
household food security and child nutrition status but it is only significant in long-
term indicator of child nutrition HAZ. This may be due to the fact that child growth or 
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stunting is more likely to be associated with long-term factors of household economic 
status such as food security, poverty, frequent illness etc.   
Expenditure is a proxy variable for income which shows the economic status of 
households. It is calculated as per adult equivalent monthly food and non food 
expenditure of households. It is expected that the expenditure of household could 
affect both short-term and long-term indicators of child nutrition positively. As 
expected, it has positive association with all the three indicators but the coefficient is 
significant only in HAZ. That means as expenditure increase in the household, the 
probability of obtaining well nourished child increases in the case of HAZ model. 
Therefore, household‘s consumption and expenditure are more associated with the 
long-term child growth than short-term indicators. 
Durable Asset of households is another indicator of household wealth/economic 
status. The result shows that there is no significant relationship between durable asset 
of households and probability of obtaining Z-score greater than -2 in all three 
indicators. This finding is consistent with the studies of Haddad et.al (2003) that 
found a weak correlation between child nutrition and wealth. Therefore, the durable 
asset level of household is less likely to affect the nutritional status of children in the 
study area.    
In general, the above result signifies the importance of scaling up the coverage and 
quality of the existing interventions on food and nutrition security, water and 
sanitation, health extension programme, livelihood improvement and agricultural 
development.  
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Rural Household Resilience to Food Security 
6.1. Introduction  
Another objective of this study is to measure and identify determinants of rural 
household resilience to food security.  In this chapter the study presents major 
findings on examining determinants and measurement of rural household resilience to 
food security. As it has been discussed in detail in methodology part, the study 
adapted FAO's Resilience Index Measurement and Analysis (RIMA) model using 
SEM. Following FAO's RIMA model, resilience index can be expressed as: 
𝑅𝐼 = (𝑎𝑐𝑐𝑒𝑠𝑠 𝑡𝑜 𝑖𝑛𝑐𝑜𝑚𝑒 + 𝐴𝑠𝑠𝑒𝑡 + 𝑎𝑐𝑎𝑝𝑡𝑖𝑣𝑒 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 + 𝑎𝑐𝑐𝑒𝑠𝑠 𝑡𝑜 𝑏𝑎𝑠𝑖𝑐 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠
+ 𝑠𝑎𝑓𝑒𝑡𝑦 𝑛𝑒𝑡𝑠……………… . ) 
The dependent variable RI (left-hand side of the equation) is a latent variable which is 
not observed per se. Eleven different dimensions (independent variables) have been 
used to estimate RI though these dimensions are latent variables by themselves. For 
that reason, two stages approach have been employed in estimating RI.  
In the first stage, every dimensions or components of resilience have been estimated 
separately by running different mechanisms of multivariate analysis or known as data 
reduction method. To do this, we employed factor analysis/principal component and 
Barlett scoring method for those dimension/components of RI which have only a set 
of continuous/numerical observed indicators. Optimal scaling method has been used 
for those dimensions/components of RI which have a mix of nominal, numerical or 
ordinal observed variables/indicators. In the second stage, after separately estimating 
the dimensions/ component s of RI, SEM has been used to estimate RI. In doing so, 
the regression coefficient of each dimension is estimated. The covariances for 
theoretically acceptable relationship between dimensions of RI are estimated 
assuming the probability of intra-dimensional correlation is high since food security is 
a multidimensional problem. In other words, the study tried to estimate the correlation 
between residual errors of dimensions/ components of RI. In the following pages, the 
study presents the result of estimation of dimensions of RI (in the first stage) and the 
role of these dimensions in RI (in the second stage).  
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6.2. First Stage: Estimation of Dimensions of Resilience Index 
To estimate the RI, we employed 11 components or dimensions of resilience index 
which are latent variables by themselves. Each components of resilience has its own 
observed variables that used to estimate the latent variable of a component of RI, 
which in turn used to estimate the RI in the second stage. Different multivariate /data 
reduction techniques have been employed to estimate the latent variables. The 
problem faced in this study is each of the observed variables has different nature of 
values or quantification i.e. continues/numerical, nominal or ordinal. If the component 
of RI has all numerical/continues indicator variable, we run principal component 
analysis and Bartlett scoring method. For those components of RI which have mixed 
nature of indicator variables, the study employed optimal scaling or known as 
categorical principal component analysis (CATPCA) or principal components 
analysis by means of alternating least squares (PRINCALS) method.  
 
6.2.1. Income and Food Access (IFA) 
Income and food access variables are the direct and straightforward indicators of food 
insecurity and food access capacity. Four continuous observed variables have been 
included to estimate the latent IFA variable. Income indicator measures food access 
capacity which is proxied by expenditure. To measure food access or insecurity, the 
study used three indicators which are used to measure the quantity, accessibility and 
quality of diets. Calorie consumption (KCL) indicator used to measure the quantity of 
food consumed in terms of kilocalorie, Household Food Insecurity Accessibility Scale 
(HFIAS) as an indicator for food accessibility or households‘ perception to food 
security; and Food Consumption Scale (FCS) as an indicator of quality and adequacy 
of food consumed. As I briefly mentioned earlier, the following variables are 
considered to estimate the latent variable IFA. 
 Per Adult Equivalent Expenditure (EXP): sum of household monthly 
expenditure on food and non food items per adult equivalent.  
 Per Adult Equivalent calorie intake (KCL): calorie intake of households 
per adult per day. 
 Household Food Insecurity Access Score (HFIAS): (see in methodology 
part). 
 Food Consumption Score (FCS): (see in methodology part). 
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The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (0.6344) and Bartlett‘s 
test of sphericity (χ2 (6) = 83.95, Pr = 0.0000) found to be appropriate to run factor 
analysis. Hence, Principal factor analysis and Bartlett scoring are applied to estimate 
the latent variable IFA. The factors produced which have eigenvalue more than one 
are only considered as a proxy latent variable for IFA. The first two estimated factor 
scores have an eigenvalue of more than one. Since the first factor estimated is 
meaningful and have theoretically acceptable correlation coefficient with latent 
variable, it is considered as a latent variable for IFA.  
As shown in the table below, all indicator variables have their theoretically correct 
sign as expected. EXP, KCL and FCS have positive and a significant correlation 
coefficients, whereas HFIAS have negative and significant correlation. The higher the 
HFIAS score, the more food insecurity (access) the household experienced. 
 
Table 6.1 
Factor Loadings for the Observed Variables Used to Estimate the IFA 
 
  Variables = IFA 
EXP 0.76* 
KCL 0.71* 
HFIAS -0.37* 
FCS 0.61* 
Note: *, **, *** indicate 1%, 5%.and 10 % level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
 
6.2.2.  Access to Basic Services (ABS) 
Basic services like health centres, safe drinking water, school, market etc enhance 
resilience capacity and reduce risk and vulnerability of households to food insecurity. 
Improved accesses to these basic services guarantee basic security assets and build up 
basic capabilities. In this study the following basic services are considered in the 
estimation of latent variable ABS.  
 Distance to health facility (DHEL): distance to the nearest health station 
measured in minutes.  
 Distance to school (DSCH): distance to the nearest primary school 
measured in minutes. 
 Distance to water source (DWAT): distance to the nearest safe water 
measured in minutes. 
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 Distance to market (DMARK): distance to the nearest main market place 
measured in minutes. 
 Distance to financial institution (DFINC): distance to the nearest financial 
institutions measured in minutes. 
 Distance to paved road (DROAD): distance to all weather road measured 
in minutes. 
 Availability of safe water (SWAT):  dummy variable equal to 1 if the 
household have access to safe drinking water, 0 otherwise. 
 Availability of toilet (TOILET): dummy variable equal to 1 if the 
household have toilet facility, 0 otherwise. 
 Access to tale communication (ATELCOM) dummy variable equal to 1 if 
the household have fixed/mobile telephone, 0 otherwise. 
 Access to credit (ACREDIT): dummy variable equal to 1 if the household 
borrowed any type of credit over the last year from any source, 0 
otherwise. 
 Opinion on importance of agriculture development assistant (ADA): 
measured in ordinal scale from 1 to 5.  
 Opinion on importance of community health extension assistant (CHEA): 
measured in ordinal scale from 1 to 5.  
 
As shown from list of included variables above, the nature of variables are mixed 
which have numerical, ordinal and nominal data. Because of this mixed nature of 
variables, the study employed optimal scaling techniques to estimate the latent 
variable ABS. The transformed observed data through optimal scaling are tested for 
factorability prior to running factor analysis. The criteria for factorability are clearly 
met since KMO measure of sampling adequacy found to be 0.63 and Barlett‘s Test is 
significant (χ2 (66) = 860.63, Pr = 0.000). The first factor produced is acceptable to 
estimate the latent variable ABS since it has eigenvalue of more than 1 and 
meaningful correlation with latent variable ABS.   
All observed variables confirm their theoretically consistent sign except access to 
credit variable as shown in the table below. The negative correlation of access to 
credit may have its own assertion in the study area.  Some households have a negative 
view and unhappy with the current system of loan as repayment is nearly impossible 
because of high interest rate and religiously against credit with interest in the so called 
Muslim community. Sometimes farmers have been forced to take loans in cash or in 
the form of fertilizers by local government officers. The fertilizer taken in the form of 
loan couldn‘t be utilized in the farm since fertilizers are not suitable for some soil and 
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crop types in the study areas. As a result, farmers are forced to resale the fertilizer at a 
cheap price to other district farmers who need fertilizer. Amount of cash taken in the 
form of loan also couldn‘t be utilized in productive investment and at the end of the 
day farmers may not have other alternatives without selling their productive assets 
such as livestock to repay the initial loan. This greatly affects households‘ livelihood 
and increases their risks and reduces their resilience to cope with shocks.  
 
Table 6.2 
Factor Loadings for the Observed Variables Used to Estimate the ABS 
 
Variables  ABS 
DHEL -.285* 
DSCH -.233* 
DWAT -.254* 
DMARK  -.325* 
DFINC -.269* 
DROAD -.233* 
SWAT .353* 
TOILET .686* 
ATELCOM .635* 
ACREDIT -.492* 
ADA .637* 
CHEA .645* 
Note: *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
6.2.3. Agricultural Asset (AA) 
In agrarian economy agricultural assets play a crucial role in determining the 
livelihood strategies of households since they are the main source of living. Taking 
AA into consideration is crucial to better understand the role of AA in household 
resilience to food insecurity. The following indicators are included to estimate AA.  
 Farm size (FARM): household farm size measured in hectare. 
 Livestock (LIV): household livestock ownership measured in TLU. 
 Value of small agriculture implements (AGINSTR): value of small agriculture 
implements. 
 Value of trees (VTREE): values of different trees planted in households land. 
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The KMO value of 0.61 and the significant Bartlett‘s test of sphericity (χ2 (6) = 
156.47, Pr = 0.000) allow to run factor analysis. Since all indicator variables are 
continuous, we run principal factor analysis and Bartlett scoring. As shown in the 
table below, all observed indicators have significant and positive correlation with AA. 
The first factor estimated has an eigenvalue of more than 1 and its correlation with the 
latent variable is meaningful and acceptable for estimating the latent variable AA. The 
value of trees and farm size played a great role in estimating AA.  
 
Table 6.3 
Factor Loadings for the Observed Variables Used to Estimate AA 
 
Variables  AA 
FARM 0.66* 
LIV 0.39* 
AGINSTR 0.28* 
VTREE 0.71* 
Note: *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
 
6.2.4. Non Agricultural Asset (NAA) 
Like agricultural asset, non agricultural asset also plays an important role in the 
resilience of households when hardship or shock occurs. Non agricultural assets help 
household as risk coping mechanisms by selling these assets to curb problems like 
consumption shortfalls. In other words, NAA plays a crucial role at the time of 
idiosyncratic shocks. In such type of shocks, households prefer to sell/exchange NAA 
rather than AA. However, the importance of these NAA is limited since their value is 
constrained by the life cycle of assets. The following indicator variables have been 
used to estimate the latent variable NAA: 
 House (HOUSE): the value of house reported by head of household. 
Traditional hut houses are valued at 15,000. 
 Durables asset Index (DURABLE): the value all durable assets 
regardless of sources.  
Prior to factor analysis, we tested the factorability of the data. The KMO value of 0.6 
and Bartlett‘s test of sphericity (χ2 (1) =   25.02, P = 0.0000) suggests the suitability of 
running factor analysis.  
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We run factor analysis and Bartlett scoring to estimate latent variable NAA. The first 
factor obtained is satisfactory for using it as proxy for NAA. As expected, both 
indicators have significant and high positive correlation with NAA and played equally 
important role in estimating NAA.  
Table 6.4 
Factor Loadings for the Observed Variables Used to Estimate NAA 
 
Variables  NAA 
HOUSE .81* 
DURABLE .81* 
Note:  *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
    
6.2.5. Adaptive Capacity (AC) 
The adaptive capacity indicates the ability or capability the household uses to change, 
absorb and adopt shocks and stresses that erode their basic livelihoods. It is also a 
process or an action to better cope with, manage and adjust to some changing 
conditions, stress, hazard, risk or opportunities. As resilience is a process of recovery 
from shocks and getting better off from where households were before, the adaptive 
capacity of the household has its role in speed up of the resilience process. Those 
households who have better adaptive capacity could recover easily from shocks and 
stresses and vice versa. The following indicators are used to estimate the latent 
variable AC.  
 Employed household member (EHM): number of household 
members currently engaged on work including self employed. 
 Educational attainment (EDUC): average years of education 
completed by the household members. 
 Employment ratio (EMPR): the ratio between the number of 
household members currently employed and the number of household 
members aged 16-64. 
 Diversity of income sources (DIS): a count variable that counts for 
the number of household sources of income. 
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 Coping Strategies Index (CSI): numeric score that measures the 
frequency and severity of coping behaviours of households when they 
cannot access enough food (see methodology section in chapter three) 
 Crop Diversity Index (CDI): it ranges from 0 to 1(monoculture). It is 
constructed by taking the share of total land allotted to a single crop, 
squaring that value, and then summing the squared values for each crop 
grown 
 Food ratio (FOODR): the ratio between food expenditure and total 
expenditure  
The factorability test as indicated by KMO (0.67) and Bartlett‘s test of Sphericity       
(χ2 (21) =58.368, Pr=0.000) suggests the appropriateness of factor analysis. Since all 
variables are continuous, we run principal factor analysis and the first factor estimated 
has eigenvalue of greater than 1 and taken as a proxy for AC. 
As presented in the table below, all variables have their own theoretically consistent 
sign. The numbers of employed household member, average education level of the 
household, and  EMPR have statistically significant negative correlation coefficient 
with AC, while CDI, CSI, food ratio have statistically significant positive correlation 
coefficients with AC. As households tend to monoculture (as CDI tends to 1), the 
probability of getting risk is high which may affect the production gain of farmers. In 
other words, it may affect the adaptive capacity of households since diversification of 
crops is taken as a method of risk diversification. The higher CSI means the more 
food insecurity problem that the household faced which shows the weakening of 
households‘ capacity to adapt shocks and risks. Similarly, the higher food ratio also 
indicates the deterioration of households‘ capability to adapt to shocks as their entire 
expenditure is gone to food. As a result, they would not have enough saving for bad 
times or may not invest in other valuable durable/productive assets that would be sold 
at the time of shocks.  
One surprising result is a negative correlation coefficient of DIS with AC though their 
correlation is not statistically significant. This might happen because of worthless 
income generation from diversified sources and those diversified income sources 
might be highly prone to shocks.  
186 
 
Table 6.5 
Factor Loadings for the Observed Variables Used to Estimate AC 
 
Variables  AC 
EHM   0.28* 
EDUC 0.80* 
EMPR 0.61* 
DIS -0.034** 
CSI -0.45** 
CDI -0.17** 
FOODR -0.33* 
Note: *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
 
6.2.6. Household Structure (HS) 
In this study household structure is taken as one of the dimension of household 
resilience to food security. The demographic structure of a household has its own 
impact on the welfare of households. High dependency ratio in the household depletes 
households‘ resource and a reason for a lower earning potential of the household that 
affects the income and in return the wellbeing of the family. A higher proportion of 
women in the household could be another challenge as women generally have a lower 
earning potential than men due to discrimination against them in labour market, 
education and other services. Hence, both dependency and female ratio are taken as 
observed variable to estimate HS.  
 Dependency Ratio (DR): a ratio of number of household member 
below 15 and above 65 years old over number of household member 
between 16-64 years old.  
 Female Ratio (FMR): a ratio between number of female household 
members and household size. 
The KMO value of 0.65 and Bartlett‘s test of sphericity (χ2 (1) = 73.37, Pr = 0.0000) 
suggest the suitability of the data for factorability. Principal factor analysis and 
Bartlett scoring are employed and the first factor estimated has eigenvalue greater 
than 1 and its factor loading is meaningful to use the first factor as a proxy for HS. 
Both DR and FMR have positive and significant correlation with HS as shown in the 
table below.  
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Table 6.6 
Factor Loadings for the Observed Variables Used to Estimate HS 
 
Variables  HS 
DR 0.87* 
FMR 0.87* 
Note: *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
 
6.2.7. Economics Connectivity (EC) 
Households‘ economic connectivity such as having financial assets in terms of saving 
account, traditional saving method (iqub), level of net debt, and creditworthiness have 
a crucial role in rebuilding households‘ livelihood before and after the experience of 
shock. The following variables are considered in estimating the latent variable EC.  
 Creditworthiness (CREDITWO): dummy variable equal to 1 if the household 
able to borrow some amount of money from anyone (institutions/non 
institutions), 0 otherwise.  
 Ownership of formal financial assets (FASSET): dummy variable equal to 1 if the 
household have bank account, 0 otherwise. 
 Equb (EQUB): dummy variable equal to 1 if the household have equb, 0 
otherwise. 
 Net debt (NDEBT):  value of the difference of all outstanding household loans 
and cash savings kept in both formal and informal institutions.  
 
Optimal scaling is used to estimate EC since the observed variables are mixed type. 
The transformed indicator variables have KMO value of 0.6 and significant Bartlett‘s 
test of sphericity (χ2 (36) = 315.82, Pr = 0.0000) that indicate the suitability for factor 
analysis. As expected, all variables have statistically significant correlation coefficient 
and theoretically consistent sign. The first factor produced is meaningful and 
acceptable to be considered as a proxy for the latent variable EC. 
Table 6.7 
Factor Loadings for the Observed Variables Used to Estimate EC 
Variables  EC 
CREDITWO 0.960* 
FASSET 0.979* 
EQUB 0.387* 
NDEBT 0.146* 
Note: *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
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6.2.8. Household Technological Level (HTL) 
Household technological level improves the resilience of household food security by 
enabling households to increase agricultural productivity in limited resources. It also 
plays a great role in the adaptive capacity of households. The higher the appropriate 
household technological level, the more resilient the household to mitigate the adverse 
effect of shocks, risks and stresses. The following indicators are used to measure the 
latent variable HTL. 
 Organic fertilizers (ORG): dummy variable equal to 1 if the household 
used organic fertilizer in the last harvest season, 0 otherwise. 
 Inorganic fertilizers (INO) dummy variable equal to 1 if the household 
used inorganic fertilizer in the last harvest season, 0 otherwise. 
 Veterinary (VET): dummy variable equal to 1 if the household used 
veterinary services in the last six month, 0 otherwise. 
 Pesticides (PES): dummy variable equal to 1 if the household used 
pesticides in the last harvest season, 0 otherwise.  
 Artificial insemination (INS): dummy variable equal to 1 if the household 
used artificial insemination, 0 otherwise. 
  Improved seeds (IMS): dummy variable equal to 1 if the household used 
improved seeds in the last harvest season, 0 otherwise. 
 Participation in agricultural extension training (PAT): dummy variable 
equal to 1 if the household participated regularly  in agricultural extension 
training, 0 otherwise. 
 New agricultural practice used (NAP): dummy variable equal to 1 if the 
household used new agricultural practice in the last harvest season, 0 
otherwise. 
 Irrigation used (IRRG): dummy variable equal to 1 if the household used 
irrigation in the last harvest season, 0 otherwise. 
 
The natures of the above set of variables are mixed type. Therefore, optimal scaling 
has been used to estimate the latent variable HTL. The KMO value of 0.65 and 
significant Bartlett‘s test of sphericity (χ2 (36) = 315.82, Pr = 0.0000) indicate the 
appropriateness of transformed variables for factorability. The first factor produced is 
acceptable to use as a proxy for HTL. As expected, all variables have statistically 
significant positive correlation coefficient with HTL.  
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Table 6.8 
Factor Loadings for the Observed Variables Used to Estimate HTL 
 
Variables  HTL 
ORG .57* 
INO .24* 
VET .46* 
PES .42* 
INS .49* 
IMS .65* 
PAT .62* 
NAP .48* 
IRRG .32* 
Note: *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
 
6.2.9. Social Safety Nets (SSN) 
Institutional and non institutional safety nets can prevent or reduce the consequences 
of shocks to the household. In Ethiopia, there are two types of government designed 
Productive Safety Net Programmes i.e. Food for Work (for those who can actively 
engage in labour service) and Direct Support (for those individuals who can‘t 
participate in labour work because of old aged, health, disability and so on). Apart 
from institutional safety nets, remittances from relatives and close friends particularly 
remittance from abroad (Middle East) are also the main sources of income for rural 
households in the study area. In order to estimate the latent variable SSN, the study 
used the following indicator variables:  
 Benefits from Productive safety net programme (PSNP): value of 
benefit received from PSNP. 
 Aid and Transfers (TRNS): value of aid and transfer received from 
relatives, friends, NGOs and so on.   
Factorability test of KMO value of 0.67 and Bartlett‘s test of sphericity (χ2 (1) = 
28.130, Pr = 0.000) found to be appropriate to run factor analysis. All observed 
variables are continuous by nature; therefore, we run factor analysis and Bartlett 
scoring.  As expected, both PSNP and TRNS variables have statistically significant 
positive correlation with SSN. The first factor produced is accepted and meaningful to 
be a proxy for the latent variable SSN. 
190 
 
Table 6.9 
Factor Loadings for the Observed Variables Used to Estimate SSN 
 
Variables  SSN 
PSNP .682* 
TRANS .682* 
Note: *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
 
6.2.10. Sensitivity to Shocks (S) 
In this study, sensitivity to shock conceived as the degree to which the household is 
actually affected by the shock and the degree to which the household has been 
affected by the shock in the recent past (FAO, 2014). Not only the level of livelihood 
assets and availability of different means of living are important for the resilience of 
households, but also the stability or regularity of livelihood assets and other 
dimensions of resilience are equally important. Household capacity to react to the 
shock may be declined when sensitivity to shock increases that in turn affects 
household resilience. The following variables are considered to estimate the latent 
variable S 
 Animal Shock (ANS): value of animals loss due to death or theft 
 Crop Shock (CRS): value of crop lost due to drought, frog, flood, fire, 
diseases, pests and so on.  
 Other Shocks (OTS): It includes shocks other than livestock and crop. It is 
constructed by counting the occurrence of each shock types such as illness, 
theft, death of breadwinner, increase input price and so on.  
 Shock impact (Shock): It is aggregate sum of degree of impact of each 
shocks types, which ranges from 12 to 60. Each shocks have degree of 
impact scale of ―1‖ (no impact), ―2‖ (slight impact), ―3‖ (moderate 
impact), ―4‖ (strong impact), or ―5‖ (worst ever experienced). 
 
KMO measure of sampling adequacy (0.65) and Bartlett‘s test of sphericity (χ2 (6) =   
66.85, Pr = 0.0000) found to be appropriate to run factor analysis. Principal factor 
analysis and Bartlett scoring are employed to estimate the latent variables S since the 
observed variables are mixed type. As expected, all observed variables have their own 
theoretically consistent and statistically significant negative correlation. The first 
factor produced is meaningful and used as a proxy for the latent variable S. 
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Table 6.10 
Factor Loadings for the Observed Variable Used to Estimate S 
 
Variables             S 
ANS 0.7929* 
CRS 0.7533* 
OTS 0.2453* 
Shock 0.5954* 
Note: *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014 
 
6.2.11. Social Capital and Participation (SCP) 
 
Local social capital systems can play a positive role in individual, household, and 
community risk-smoothing and risk-sharing practices by providing bonding, bridging, 
and linking labour, capital and other resource that allow people to better cope, adapt, 
and transform (Bernier and Meinzen-Dick, 2014).  
Social participation and capital indicate household member‘s participation in different 
social group activities such as farmer association, youth association, cooperatives, 
saving group, water user groups, labour sharing, funeral and so on.  In general, 
household support networks and participation in formal and non formal local level 
organization have been considered to estimate the latent variable SCP.   
 Farmer‘s group (FARMERG):  
 Agricultural/other labour-sharing group  ( LABOURG): 
 Religious group/church (RELG) 
 Marketing cooperative (MARKG) 
 Credit or savings group (SAVEG) 
 Women‘s group (WOMENG) 
 Funeral cost-sharing group (FUNG) 
 Water users group (WATG) 
 Youth association (YOUTG) 
All the above group participation measured by degree of participation score ranges from 1 
to 3. ―1‖ if no one in the household participates in the group, ―2‖ at least one household 
member is somewhat active and ―3‖ if a household member is a leader of the group  
 Number of close friends (not relatives) for the last six months 
(FRIEND) 
 Number of close friends (not relatives) willing to assist for the last six 
months (AFRIEND) 
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Because of mixed nature of the observed variables, optimal scaling is employed to 
transform the data. Subsequently, the transformed data is tested for factorability and 
KMO value of 0.65 and significant Bartlett‘s test of sphericity   (χ2 (55) = 3462.57, Pr 
= 0.0000) indicate the appropriateness of the data for factorability. The two factor 
scores estimated in factor analysis have eigenvalue of greater than one. The second 
factor loading estimated is meaningful to estimate the latent variable SCP. As shown 
in the table below, all indicator variables have positive correlation coefficients as 
expected except participation in women and youth groups which have a negative 
correlation. This may be due to less importance of participation in these groups.  
 
Table 6.11 
Factor Loadings for the Observed Variable Used to Estimate SCP 
 
Variables SCP 
FARMERG 0.16** 
LABOURG 0.01 
RELG 0.40* 
MARKG 0.19* 
SAVEG 0.05 
WOMENG -0.19** 
FUNG 0.09 
WATG 0.04 
YOUTG -0.06 
FRIEND 0.94* 
AFRIEND 0.90* 
Note: *, **, *** indicate 1%, 5%.and 10% level of significance respectively 
Source: Author‘s calculation from field survey, 2014. 
 
6.3. Second Stage: SEM Estimation of Household Resilience to Food Security  
After independently estimating the dimensions of resilient by employing different 
multivariate techniques, SEM is used to estimate RI. 
SEM is a general statistical approach with many applications. The model has been 
used as an approach to data analysis that combines simultaneous regression equations 
and factor analysis (Ecob and Cuttance, 1987). Factor analysis models test hypothesis 
about how well sets of observed variables in an existing data set measures latent 
construct (i.e. factors). As we have discussed in the first stage, we have estimated the 
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latent dimensions of resilience by employing different multivariate analysis i.e. factor 
analysis, principal component analysis, optimal scaling etc.  That means we have got 
measured or observed dimensions of resilience. By its nature the values obtained from 
factor analysis have zero mean and constant variance (in this study we make their 
variance one). From the observed variables obtained by factor analysis, it is possible 
to run SEM to estimate the latent variable RI.  
6.3.1. Assumptions of SEM 
6.3.1.1. Sample Size and Variables  
Considerably SEM needs large sample size subject to the number of observed 
variables. Researchers have recommended different sample size requirement ranges 
from a minimum of 100 to 5000 to run SEM. Anderson and Gerberg 1988), suggested 
a minimum of 100 to 150, Boomsome (1983) recommended a minimum of 400, Hu et 
al (1992) also recommended 5000 cases as a minimum to run SEM. Others suggest a 
rule of thumb ratio of sample size to the number of free parameters. Bentler & Chou 
(1987) suggests 5 cases per variable for normal and elliptical distributions and 10 
subjects per variable for other distribution; Costello and Osborne (2005) recommends 
20 cases per variable. In this study, the sample size is 230 households and we have 11 
observed variables estimated from multivariate techniques. The estimated variables 
are continues and no missing data. The missing data and outlier problem have been 
treated in stage one taking the mean of villages. In general, 230 cases are quite 
sufficient to run SEM in this study. 
6.3.1.2. Multivariate Normality  
SEM assumes multivariate normality that each variable in a set should be normally 
distributed around fixed values on all other variables in the set (Henson, 1999). In this 
study, we tested both univariate and multivariate normality test for all dimensions of 
resilience. Shapiro-Francia normality test is used to test univariate analysis and all 
variables are found to be normally distributed with mean zero and variance one 
(appendix 9). In addition, multivariate normality test is conducted using Doornik-
Hansen test. The result shows the test is insignificant (χ2 (22) = 23.918, Pr = 0.3515), 
which verifies that the variables are normally distributed.   
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6.3.1.3. Model Specification  
Prior to running SEM or estimating parameters, it is badly needed to specify the 
model and resolve specification error or identification problem. Miss specified model 
may result in biased parameter estimates that don‘t represent the true model. 
Therefore, the model shall be free from specification and identification problem. A 
―just‖ and ―over identified‖ model is used for estimating parameters.  
Prior research and theories are required to choose among feasible explanations and to 
provide the rationale for specifying model and testing an implied theoretical model. 
Our model has been adapted from FAO‘s RIMA model which is applied in Palestine 
(2008), Nicaragua (2011), Kenya (2010), and Niger (2011). The first three studies 
used factor analysis to estimate RI, while SEM is employed for the case of Niger. A 
detail of the conceptual framework of the model has been explained in methodology 
part in chapter three.  
We assessed the ―order condition‖ which is a necessary condition for model 
identification. According to ―t rule‖ by Bollen (1989), in ―order condition‖ the 
number of free parameters to be estimated must be less than or equal to the number of 
distinct values of the matrix variance and covariance. According to ―t rule‖, the 
distinct values of the matrix can be found by this formula (p (p+1)/2); where ―p‖ 
represents the number of observed variables. About 11 observed variables, as 
dimensions of RI, are identified. The formula gives a value of 66 (11(11+1)/2), which 
is greater than the number of free parameters (11). Therefore, the model is ―over 
identified‖ and the difference between distinct values 66 and observed values (11) is 
55 which indicate the degree of freedom for specified model.  
6.3.1.4. Goodness of Fit  
A different goodness-of-fit has been developed to assess the fit for SEM. There is no 
single universally agreed goodness of fit measurement for SEM. Each indicator of 
goodness-of-fit has its own advantages and disadvantages. Different scholars and 
reviewers suggest different combinations of goodness-of-fit for SEM. For this reason, 
determination of goodness-of-fit in SEM is not an easy task as it is not straightforward 
like other statistical techniques. Normally, having statistically significant and 
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acceptable theoretical model is mandatory to apply SEM. That means the parameter 
estimates should be consistent with their theoretical foundation and practical meaning.   
Appendix 8 shows the goodness-of-fit estimation after some model modifications. 
The estimated chi-square after model modification found to be significant (χ2) (29) = 
56.778, Pr=0.002), which indicates that the model is badly fitted. The chi-square 
goodness of fit has many criticisms since the value can be overly influenced by 
sample size, correlations, variance unrelated to the model and multivariate normality 
(Kline, 2011). 
Under population error, we have three indicators of goodness-of-fit namely, Root-
Mean-Square Error of Approximation (RMSEA), lower bound and upper bound and 
Pc close. RMSEA 0.00 to 0.08 is acceptable level and indicates close fit. If the lower 
bound is below 0.05 and if the upper bound is above 0.1, they would not reject the 
hypothesis that the fit is poor. In line with RMSEA, the lower limit close to zero 
(below 0.05) and the upper limit less than 0.1 is considered as a well-fitted model 
(Hooper et.al, 2008). Pc close measure provides the probability that the RMSEA 
value is less than 0.05. If it is below 0.05, it indicates the model is not a close fit. If it 
is above 0.05, the fit of the model is close. In this study, the estimated model has 
RMSEA of 0.065, upper bound of 0.089, lower bound of 0.039 and Pc close of 0.158. 
Therefore, the three fitness indices under population error indicate the model is close 
to fit.  
The information criterion Akaike Information Criterion (AIC) and Bayesian 
Information Criterion (BIC) are reported in Appendix 8. Since the main objectives of 
information criteria are to compare models, we don‘t use these indicators as 
goodness-of-fit indicator in this study.  
Under baseline comparison, Comparative Fit Index (CFI) and Tucker and Lewis 
(TCI) are reported. Values close to 0.9 or 0.95 reflects a good fit where 0 shows no fit 
and 1 shows perfect fit. In this model, the value of CFI and TLI is 0.97 and 0.94 
respectively which indicates the model fitted well.  
Lastly, Standardized Root Mean Square Residual (SRMR) and Coefficient of 
Determination (CD) are reported under the size of residual indicators statistics which 
helps as goodness-of-fit indicator. SRMR value less than 0.05 or 0.08 indicates a good 
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model fit. In this study, the model shows SRMR of 0.039 which indicates the model 
fit well by this indicator. The CD is like an R
2
 for the whole model. A value close to 1 
indicates a good fit. In this model, the SEM has found CD to be 0.91 which indicates 
the model is well fitted. 
 
6.3.2. Result of SEM Estimation  
Table 6.12 shows the estimation result of SEM for 11 variables (dimension of RI). 
The estimated model is well fitted after some model modifications. Having sound 
parameter estimates in terms of magnitude, direction (consistent with practical theory) 
and statistically significant coefficient is the prime goal of using SEM. All estimated 
parameters have their prior expected directions which are consistent with the 
underlying theory. Moreover, all variables have a standardized estimate in ranges of 
plus or minus one and positive variance. That means the estimated model has no 
indication of a high degree of multicollinearity in the data. In the occurrence of a 
standardized estimate out of the range of plus or minus one and negative variance, one 
might suggest the presence of high multicollinearity data (Garson, 2012).  
We displayed standardized values (standardized coefficients) for paths rather than 
path coefficients (factor loading) for comparison purpose of parameters. The path 
coefficients retain scaling information of variables while standardized estimates 
remove scaling information by transforming the unstandardized estimates to standard 
deviation unit. In doing so, standardized estimates correspond to effect-size estimates 
for the change in one variable given a change in another, both measured in standard 
deviation units. It can be also interpreted as the correlation coefficients between the 
indicator and the latent variable.  
As shown in table 6.12, resilience component IFA, AA, NAA, HTL, ABS, AC, EC 
and SCP are found to be positive and significantly correlated with resilience at 1% 
level of significant, while HS is found to be negative and significantly correlated with 
resilience at the same level of significance. SSN and S are found to be insignificant 
but have positive and negative correlation with resilience respectively as expected. 
NAA, ABS and EC have the largest positive effect on resilience having standard 
coefficient (correlation coefficient) of 0.83, 0.80 and 0.68 followed by HTL and AA 
having standard coefficient (correlation coefficient) of 0.63 and 0.61 respectively. AC 
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and IFA (a direct and most important indicator of household food access capacity 
indicator) have almost similar positive effect having standard coefficient (correlation 
coefficient) of 0.47.   
SPC dimension of resilience has statistically positive effect on RI and its regression 
coefficient is 0.28. Household structure, which is constructed by combining the ratio 
of dependency and female member of a household, has significant negative effect on 
resilience with standard coefficient values of -0.24. Only S and SSN are statistically 
insignificant and have the lowest standard coefficient of -0.02 and 0.11 respectively. 
From the above discussion we can also understand that the resilience of households to 
food security is highly dependent on household assets (both agriculture and non 
agriculture), access to basic service, economic connectivity (in other words, it is the 
financial assets of households) and household technological level.  
Table 6.12 
Structural Equation Model Estimation of Resilience 
  
----------------------------------------------------------------------------------- 
                  |                 OIM 
     Standardized |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
------------------+---------------------------------------------------------------- 
       IFA        |   .4716232   .0574965     8.20   0.000     .3589322    .5843141 
  ----------------+---------------------------------------------------------------- 
       AA         |   .6087057   .0483123    12.60   0.000     .5140154     .703396 
  ----------------+---------------------------------------------------------------- 
       NAA        |   .8316056    .030762    27.03   0.000     .7713132     .891898 
  ----------------+---------------------------------------------------------------- 
       AC         |   .4655365   .0610641     7.62   0.000      .345853      .58522 
  ----------------+---------------------------------------------------------------- 
       SPC        |    .275894   .0664149     4.15   0.000     .1457232    .4060647 
  ----------------+---------------------------------------------------------------- 
       HS         |  -.2368473   .0683919    -3.46   0.001     -.370893   -.1028016 
  ----------------+---------------------------------------------------------------- 
       HTL        |   .6315848   .0468282    13.49   0.000     .5398033    .7233663 
  ----------------+---------------------------------------------------------------- 
       S          |  -.0180582    .071772    -0.25   0.801    -.1587288    .1226123 
  ----------------+---------------------------------------------------------------- 
       ABS        |   .7984119   .0327965    24.34   0.000     .7341319     .862692 
  ----------------+---------------------------------------------------------------- 
       EC         |   .6788453   .0420975    16.13   0.000     .5963357    .7613548 
  ----------------+---------------------------------------------------------------- 
       SSN        |    .106097   .0715285     1.48   0.138    -.0340962    .2462903 
------------------+---------------------------------------------------------------- 
cov(e.IFA,e.SSN)  |  -.0331587   .0677808    -0.49   0.625    -.1660065    .0996892 
 cov(e.AA,e.HTL)  |    .465792   .0567291     8.21   0.000      .354605    .5769789 
 cov(e.NAA,e.AC)  |   .3272434   .0730932     4.48   0.000     .1839834    .4705034 
  cov(e.AC,e.HS)  |  -.4536804   .0501339    -9.05   0.000    -.5519411   -.3554197 
 cov(e.AC,e.HTL)  |   .0147678   .0533951     0.28   0.782    -.0898848    .1194203 
   cov(e.AC,e.S)  |  -.1245125   .0552079    -2.26   0.024    -.2327181   -.0163069 
  cov(e.AC,e.EC)  |   .0348385   .0612687     0.57   0.570    -.0852458    .1549229 
----------------------------------------------------------------------------------- 
Source: Author‘s calculation from field survey, 2014 
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Figure 6.1: Path Diagram for Estimation of Resilience Index 
 
Source: Author‘s calculation from field survey, 2014 
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In addition to estimating the regression coefficient of resilience dimension, it is 
imperative to discuss the factor score or resilience index found in SEM and factor 
scores of components of resilience from different perspective such as gender and 
livelihood zone which helps to make specific interventions.  
6.4. Resilience and Gender  
Table 6.13 shows the mean comparison of female and male-headed households‘ 
resilience index and its components. Male-headed are more resilient than female-
headed households. The mean of components of resilience also indicates that female 
households are less resilient like the aggregate index of resilient. t-test has also been 
conducted to see whether there is significant mean difference between female and 
male-household heads in terms of resilience index and its components. The result 
shows that IFA, AA, NAA, EC, HTL and ABS are statistically significant which 
indicates that there is significance mean difference between male and female-headed 
households in terms of resilience index and across these resilience components. That 
means male-headed households perform better on these components than female-
headed households. Resilient component HS is higher in female-headed household 
than male-headed households. The t-test confirms that there is significance mean 
difference in HS. This indicates that there are significant number of dependents and 
female household members in female-headed households that contribute to household 
resilience. This is not a surprising result in developing countries where children below 
the age of 15 and women actively participate in income generating activities that in 
fact might help households to move out of shocks as well as from food insecurity or 
poverty.  
The t-test also indicates that resilience component AC, S, SPC and SSN are not 
statistically significant that implies no significance difference between male and 
female-headed households in terms of these components. However, female-headed 
household perform better in SSN and SPC though they are not statistically significant. 
This shows that female-headed households‘ resilience is highly dependent on safety 
nets from institutions and relatives, and social participation and networking. The same 
result is found in Kenya that SSN was the only and simplest way that female-headed 
households have to cope with shock (Alinovi et al 2013).   
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Table 6.13 
Resilience and Its Components by Sex of Household Head 
 
S. No.  Resilience 
and its 
Dimensions  
Female-headed Male-headed Difference t value 
n=32 n= 198 
1.        R -0.70 
(0.71) 
0.11 
(1.00) 
-0.81 -4.4484 
Pr=0.00 
2.        IFA -0.36 
(0.90) 
0.06 
(-1.00) 
-0.42 -2.2238 
Pr=0.0271 
3.        ABS -0.50 
(0.99) 
0.08 
(0.94) 
-0.58 -3.0905 
Pr=0.0022 
4.        AA -0.72 
(1.00) 
0.12 
(0.99) 
-0.83 -4.5629 
Pr=0.00 
5.        NAA -0.40 
(0.79) 
0.06 
(0.02) 
-0.46 -2.4641 
Pr=0.0145 
6.        HTL -0.89 
(0.77) 
0.14 
(0.96) 
-1.04 -5.7995 
Pr=0.00 
7.        SSN 0.26 
(1.60) 
-0.02 
(1.65) 
0.28 0.8961 
Pr=0.3711 
8.        S -0.35 
(1.04) 
-0.11 
(1.26) 
-0.24 -1.0068 
Pr=0.3151 
9.        AC -0.06 
(0.99) 
0.01 
(1.00) 
-0.07 -0.3782 
Pr=0.7056 
10.    HS 0.36 
(1.25) 
-0.06 
(0.95) 
0.42 2.1981 
Pr=0.029 
11.    EC -0.83 
(0.14) 
0.14 
(0.79) 
-0.96 -4.6064 
Pr=0.00 
12.     SPC -0.16 
(1.16) 
0.01 
(0.98) 
-0.17 -0.8659 
Pr=0.3874 
Source: Author‘s calculation from field survey, 2014 
 
Figure 6.2 
Resilience Components by Sex of Household Head 
 
 
 Source: Author‘s calculation from field survey, 2014. 
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The radar chart in figure 6.2 also shows resilience components for female and male-
headed households that confirm the above discussion. Female-headed household‘s 
resilience is dependent on SSN, SPC and HS, while male-headed households‘ 
resilience depends highly on IFA, EC, HTL, AA, NAA, and ABS followed by EC, 
HTL and AA.  
Similarly, the Epanechnikov‘s kernel density estimate shows the resilience 
distribution for both female and male-headed household.  Female-headed households, 
which have less resilience capacity, are skewed to the left, while male-headed 
households, which have more resilient capacity, are skewed to the right. In general, 
female-headed households have limited livelihood resources and resilience 
capabilities to cope with shocks and stresses. Importantly, the kernel density 
distribution shows that though female-headed households have less resilience level, 
they have more equally distributed resilience among households than among male-
headed households.  
 
Figure 6.3 
Kernel Density Distribution of Resilience Index by Sex of Household Head 
 
 
  Source: Author‘s calculation from field survey, 2014. 
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6.5. Resilience and Livelihood Zones  
The study area has two livelihood zones i.e. the North Wollo Highland Belg (NHB) and 
North Wollo East Plain (NWE). As can be seen from table 6.14, North Wollo highland 
Belg livelihood residents are more resilient than North Wollo East Plain livelihood zone 
and the mean difference of resilience index is also statistically significant. Table 6.14 and 
figure 6.4 shows resilience and its components by livelihood zone.  
NWE livelihood zone residents perform well in all components of resilient except IFA 
and SSN. This may be due to the fact that NWE livelihood has relatively better land and 
livestock holding, access to basic services and higher technological level. Particularly, 
some villages in NWE have access to irrigation system that highly contributes in attaining 
food security. 
Table 6.14 
Resilience and Its Components by Livelihood Zone 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Author‘s calculation from field survey, 2014 
S. No.  Resilience 
and its 
dimensions 
NWE NHB Difference t value 
1.        R 0.3 
(0.94) 
-0.09 
(1.0) 
0.39 2.46 
Pr=0.01 
2.        IFA 0.04 
(1.03) 
-0.13 
(0.89) 
-0.17 -1.1 
Pr=0.27 
3.        ABS 0.47 
(0.87) 
-0.14 
(1.0) 
0.61 3.98 
Pr=0.00 
4.        AA 0.17 
(1.11) 
-0.05 
(0.96) 
0.22 1.39 
Pr=0.17 
5.        NAA 0.16 
(0.94) 
-0.05 
(1.01) 
0.21 1.3 
Pr=0.19 
6.        HTL 0.24 
(1.07) 
-0.07 
(0.97) 
0.32 2.02 
Pr=0.04 
7.        SSN -0.44 
(1.54) 
0.15 
(0.12) 
-0.6 -2.33 
Pr=0.02 
8.        S -0.02 
(1.24) 
-0.57 
(1.1) 
-0.55 -2.89 
Pr=0.00 
9.        AC 0.12 
(0.72) 
-0.04 
(1.07) 
0.16 1.01 
Pr=0.31 
10.    HS 0.1 
(1.03) 
-0.03 
(0.99) 
0.13 0.82 
Pr=0.41 
11.    EC 0.5 
(1.04) 
-0.14 
(1.13) 
0.65 3.67 
Pr=0.00 
12.    SPC 0.12 
(1.08) 
-0.05 
(0.99) 
0.17 1.06 
Pr=0.29 
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Figure 6.4 
Resilience Components by Livelihood Zone 
 Source: Author‘s calculation from field survey, 2014 
 
Among the components of resilience, access to basic service, economic connectivity and 
household technological level are the most important resilience component in NWE and 
the mean difference is also statistically significant. Moreover, NWE livelihood zone 
performs well in terms of AA, NAA, AC, HS and SPC than NHB livelihood zone but the 
mean difference is not statistically significant. In NHB livelihood zone household, 
resilience is highly depend on SSN and to some extent access to income and food access 
capacity though the later one is not statistically significant.  
Figure 6.5 
Kernel Density Distribution of Resilience Index by Livelihood Zone 
 
 
 Source: Author‘s calculation from field survey, 2014 
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In the same token, the Epanechnikov‘s kernel density shows that NHB is more skewed to 
the left which indicates less resilient capacity of the livelihood zone. The NWE‘s 
resilience distribution is skewed to the right which indicates that the zone is more 
resilient. Moreover, the graph indicates that both livelihood zones‘ resilience distributions 
are not equal among households, which show that there is some sort of inequality in the 
level of resilience within the same livelihood zone among households. 
In general, female-headed households and NHB livelihood zones are less resilient to cope 
with shocks that need particular interventions to build their resilience capacity. 
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Conclusion and Policy Implications 
 
7.1.Conclusion  
This study is focused on determinants of rural household food security and child 
nutrition in one of drought prone Gubalafto district of North Wollo Zone in Amhara 
regional state, northern Ethiopia. Broadly, the study has three main objectives i.e. to 
estimate the prevalence of household food insecurity and child malnutrition, to 
identify determinants of rural household food security and child nutrition and to 
estimate and identify determinants of household resilience to food security. The study 
is based on a primary survey from pairs of 230 rural households and children using 
two stage stratified sampling and secondary information. Both descriptive and 
multivariate analyses are used to empirically examine determinants of household food 
security, child nutrition and household resilience to food security.  
Four indicators are employed to determine the prevalence of food insecurity and 
examine the quality and quantity dimension of food security in the study. 
Accordingly, 46.1%, 51.7%, 49% and 67% of households are food insecure based on 
DCI, HFIAS, FCS and CSI indicators. The mean daily per adult kilocalorie 
consumption is found to be 2717 kcal. The mean HFIAS, FCS and CSI are also found 
to be 6.1, 31.7 and 14.8 respectively. Around 39% of households consume three or 
fewer food groups in seven days period. Staple foods are the most frequently 
consumed food groups and the main source of kilocalorie consumption. 
Households‘ mean expenditure per adult is found to be 631.7 Birr per month. Food 
expenditure shares 62% of total expenditure of households, which shows high 
vulnerability of households to food insecurity. The level of expenditure inequality in 
Gubalafto district is low as the value of Gini coefficients is found to be 35.25%.  
The demographic situation of the sample households show that the mean age of 
sampled household is 47.3. This indicates that households are in their productive 
middle age. The average size of sample household is 4.9. The total dependency ratio 
in the study area is found to be 0.68; the child and older people dependency ratio are 
found to be 0.59 and 0.09 respectively. Food secure households have younger mean 
age of head of household, higher overall and child dependency ratio than food 
insecure households and the difference is found to be statistically significant.  
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About 78.3% of sample households are married; 73% of household are illiterate; 77% 
live in North Wollo East Plain (NWE) and 22.6% in North Wollo Highland Belg 
(NHB) Livelihood Zone; 86.5% are male-headed household; 57.4% are Orthodox 
Christian and 42.6% of households reported as Muslim religion followers. Food 
insecurity is significantly associated with households who are Muslims and 
households living in North Wollo Highland Belg (NHB) livelihood zone. The status 
of household food security doesn‘t significantly associate with household head sex, 
educational and marital status.    
Both agricultural and non agricultural assets of rural households are vital in making 
difference between food secure and insecure households. The average household 
owned and cultivated land are found to be 0.8 ha and 1.2 ha respectively which is 
below the average of Amhara state. The livestock stock per household is 3.4 TLU.  
The mean value of trees and agricultural instruments are found to be 9513.4 Birr and 
592.2 Birr respectively. The mean owned land size per household in food secure and 
insecure households is equal. However, food secure households have higher cultivated 
land size, livestock, values of trees and agricultural instruments and the difference is 
found to be statistically significant except in the case of agricultural instruments. Most 
indicators of household non agricultural assets availability are less associated with 
household food security status except information and communication assets that food 
secure households have better access to radio and mobile. In terms of value of non 
agricultural assets, only the value of house makes difference between food secure and 
insecure households that food secure households relatively live in better quality and 
value of houses.  
Utilization of modern agricultural technologies and practices are not remarkable due 
to unsuitability of technologies (e.g. fertilizers), high prices of technologies, lack of 
awareness and fear of indebtedness. In spite of low utilization, those households who 
are use modern agricultural technologies and new agricultural practices are more 
likely to be food secure.  
Household living accommodations and arrangements are poor that would highly 
affect household member‘s health and the environment. About 71.7% of households 
are living in traditional hut (tukul), 19.6% in chika house and 8.7% in ashewa girif. 
The mean number of rooms is found to be 1.7 per household and 0.4 per person. 
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Around 77% and 68% of households have access to safe drinking water and toilet 
respectively. About 57% and 51 % of households do not have a separate animal house 
and kitchen arrangement respectively that the sleeping room, kitchen and animal 
houses are in the same living room. Access to electricity is almost negligible in the 
study area and households use wood, leaves and animal and crop residual for cooking 
fuel and kerosene for lightening. About 42.2 % of households used improved stove 
for cooking which reduces the consumption of woods and indoor pollution. The 
majority of household have access to protected water (77.4%) and toilet facility (69%) 
due to health extension programme intervention and those households who have 
access to protected water and toilet facilities are more likely to be food secure.  
Infrastructure and access to basic services are not up to mark in the district. On 
average, households have to travel 1.16 km to fetch drinking water; 3.3 km to primary 
school; 5.4 km to access the nearest market places, police station and financial 
institutions; 8.5 km to health center and hospital;  1-2 km to  health posts and clinics 
and 2.2 km to all whether roads. Access to health, water, road and financial 
institutions make significant difference than other services that food secure 
households have better accessibility to these services.  
The majority of households (74.3%) harvest only at main cultivation season called 
Meker; however, 25.2% of households produce at both meker and belg season. 
Producing at Belg season alone is insignificant. Those households who produce in 
both seasons are more likely to be food secure.  On average, households experienced 
food shortage for 3 months especially in July, August and September. Households‘ 
daily meal consumption or food security situation between the hunger season and the 
post-harvest season is quite different. During post-harvest season, 68.7% of 
households eat two times per day, whereas the rest 31.3% eat three times per day. 
During hunger or dry season, 40% of households eat one time per a day, 45.2% two 
times per day and the remaining 14.8% three times per day. The variations in daily 
meal consumption subject to seasonal changes are significant between food secure 
and insecure households.  
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Around 57% of households have loan and food insecure households are more likely to 
borrow money and face loan repayment. Some loans are ―forced loan‖ in terms of 
agricultural inputs i.e. fertilizer. Half of households have saving account. Food secure 
households are more likely to have saving account and saving than their counterparts.   
A considerable amount of households (57%) reported that at least a member of the 
household is suffered from repeated diseases and food insecure household members 
are more likely to suffer from frequent diseases than their counterparts. 
Agricultural input price rise (69%), human illness (37%), food price rise (28.7%), and 
drought (21.3%) are relatively more frequently mentioned shocks by households in 
the past one year. Though the data collection year (2014) is considered as ―good year‖ 
by respondents, the predicament of drought has been put on the 4
th
 top list.  
A number of government and non government interventions are active in the district. 
Among these interventions, productive safety net programme is one of the most active 
interventions by the government through modalities of food/cash for work and 
cash/food direct support. About 46.5% of sampled households participated in one of 
the modalities of PSNP. Among participants in PSNP, the majority of households 
(86.9%) received cash/food for work benefits and the remaining (13.1%) received 
cash /food direct support benefits. Among PSNP participants, about 53.3% and 46.7% 
of households are food secure and insecure respectively. Though statistically there is 
no significant difference between household food security status with regard to 
participation in PSNP, higher participation of food secure households in PSNP have 
its own implications that either households are poorly targeted against food insecure 
households or food insecure households who have been participating in PSNP have 
been turned into food secure because of PSNP. Participation in PSNP has no 
meaningful association with household food security status; rather numbers of 
household members who have participated in PSNP make a difference.  
Apart from PSNP, there are other interventions known as household extension 
packages which are focused on social behavioural change through training on health 
and agriculture. However, the study found that household participation in other non 
food government interventions are low and doesn‘t make a difference in household 
food security status. About 27.8%, 32.2%, 27%, 28.3%, 20%, 15.2%, and 40% of 
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households participated regularly in Agricultural training, MCH, Hygiene, Family 
planning, Nutrition, Bed net, HIV/AIDS programmes respectively. 
Food insecure households are more likely to participate in groups and associations. 
Participation in social groups such as farmers‘ association, women‘s‘ group and water 
use group make significance difference in household food security status that food 
insecure households are more likely to participate in farmers‘ association and 
women‘s group, while food secure households are more likely to participate in water 
users‘ group.  
From the regression analysis, education level of household head, number of livestock, 
agricultural technology, access to protected water and benefit received from PSNP are 
positively and significantly correlated with the probability of being food secure, while 
household size, dependency ratio, access to credit, distance to the market, crop 
diversification index (as tends to monoculture) have negative and significant 
relationship with the probability of being food secure. The parameter estimates of age 
of the household head, off-farm income, shock impact, availability of toilet, food 
ratio, farm size, sex of household head are not statistically significant.   
In the study of child nutritional status, 54.3 %, 13.9 % and 34.3 % of children are 
stunted, wasted and underweight respectively. According to WHO (2000) 
classification of severity, the estimated prevalence rate of stunting and underweight 
are considered as ―critical‖, while wasting regarded as ―severe‖ public health problem 
in the study area. Moreover, the prevalence rate of child malnutrition in the district is 
higher compared to the 2011 estimation of prevalence of child malnutrition for 
Ethiopia and Amhara Regional State.  
In the identification of factors that are associated with child malnutrition, the study 
found mixed result in both bivariate and multivariate analysis across the three 
indicators of child nutritional status as factors associated with the long-term and short 
indicators are different and multidimensional. In indicated in from bivariate analysis, 
the long-term indicator of child nutrition (stunting i.e. HAZ) is significantly 
associated with the age of the child, livelihood zone, household food security status, 
access to toilet and water. In the  multivariate analysis (logistic regression), the 
probability of being well nourished as measured by HAZ is positively and 
significantly correlated with household food security status, education of mother, 
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participation in safety net programme, maternal and child health training, access to 
water and  toilet, while age of the child is negatively and significantly correlated with.  
The short-term indicator of child malnutrition (wasting i.e. WHZ), as indicated by 
bivariate analysis, is meaningfully associated with the age of the child, livelihood 
zone, educational status of mother, access to water and toilet, types of house, animal 
house arrangement, dependency ratio, participation in safety net programme and 
training of maternal and child health, nutrition and hygiene. The logistic regression 
indicates that access to water and toilet, land size, education of mother, livestock 
ownership, and participation in safety net programme, maternal and child health 
training are positively correlated with the probability of being well nourished, while 
shock impact is negatively and significantly correlated with the probability of being 
well nourished as measured by WHZ. 
The status of child malnutrition as measured by WAZ (underweight) is significantly 
associated with livelihood zones, education of mother, access to water and toilet, 
types of house, animal house arrangement, dependency ratio, amount of food and non 
food expenditure, household food security status, participation in safety net 
programme, training in maternal and child health, hygiene and nutrition as indicated 
in bivariate analysis. The multivariate analysis of logistic regression shows that 
livestock ownership, durable assets, access to water and sanitation, maternal and child 
health training participation are positively and significantly correlated with the 
probability of being well nourished, while shock impact negatively affects the 
probability of being well nourished  in terms of WAZ.  
In general, as indicated from bivariate analysis, age of the child, livelihood zone, 
mother‘s educational status, access to water and toilet, housing type, animal house 
arrangement, dependency ratio, level of food and non food expenditure, household 
food security status, participation in safety net programmes and training in maternal 
and child health, and hygiene are found to be significantly associated with two or 
more indicators of child nutrition simultaneously. In the multivariate analysis of 
logistic regression, variables that are significantly and positively affect two and more 
nutritional indicators simultaneously are access to water and toilet, education of 
mother, participation in safety net programme and training in maternal and child 
health, livestock ownership, while shock impact affects negatively and significantly 
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the probability of being well-nourished across indicators simultaneously. Dependency 
ratio, marital status doesn‘t have significant relationship in any of the three indicators in 
the logistic regression.  
In the analysis of household resilience to food security, the study found that resilience 
index and its components make significance difference between gender and livelihood 
zones.  Male-headed household and households living in NWE livelihood zone are more 
resilient. Household structure (having more dependent and female household members), 
safety nets and social capital and networks are the only components of resilience that 
female-headed households perform better to cope with shocks, while male-headed 
households perform better in resilience components of access to income and food, assets 
of household, economic connectivity, household technological level and access to basic 
services. NWE livelihood zone residents perform well in all component of resilient except 
IFA and SSN. Among resilience components, access to basic service, economic 
connectivity and household technological level are the essential determinant of resilience 
in NWE. In the NHB livelihood zone, household resilience is highly dependent on SSN 
and to some extent on income and food access capacity though the later one is not 
statistically significant. 
The structural equation model estimation indicates that resilience component IFA, AA, 
NAA, HTL, ABS, AC, EC and SCP are found to be positively and significantly correlated 
with resilience at 1% level of significant, while HS is found to be negatively and 
significantly correlated with resilience at the same level of significance. SSN and S are 
found to be insignificant but have positive and negative correlation with resilience 
respectively as expected. Among resilience components, NAA, ABS and EC have largest 
positive effect followed by HTL and AA.  AC and IFA have mediocre positive impact. In 
general, the resilience capacity of households to food security highly depends on assets of 
household (both agriculture and non agriculture), access to basic service, economic 
connectivity (in other words it is the financial assets of households) and household 
technological level than any other components. Having more number of dependent and 
female members of households negatively affect the resilience capacity of households to 
cope with shocks. Sensitivity to shock has insignificant negative impact on resilience. 
This may be due to the fact that the data collection year is relatively stable and no big 
shock was reported in the district. Safety net components play insignificant role in 
household resilience to food security due to deep-rooted and chronic food insecurity 
problem in the district.  
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7.2. Policy implications 
Based on the findings of the study, the following policy implications or interventions 
are suggested to the study area and other similar drought prone areas that could be 
helpful in addressing chronic food insecurity and child malnutrition.  
 Most factors that affect child nutrition are related to hygiene and sanitation. The 
government has been implementing a wide range of water, sanitation and 
nutrition intervention programmes for achieving food and nutrition security at the 
household and individual levels, but much is left to be done. Participation of 
households in government intervention programmes is not the only solution. 
Therefore, scaling up nutrition intervention in coverage and in its quality is 
needed. For this purpose, there should be strengthening of the capacity of health 
extension workers, institutions and other volunteer workers to effectively 
implement the objectives of these interventions. Moreover, monitoring and 
evaluation of interventions should be based on tangible and measurable 
improvements in health outcomes rather than false reports from officials and 
extension workers. 
 The study found that PSNP has statistically significant impact on household food 
security and child nutrition status though the marginal effect is small. 
Unfortunately, its effect on household resilience is statistically insignificant.  This 
implies the deep-rooted food insecurity problem of households; hence, PSNP 
could only help in meeting one of its objectives of ―consumption-smoothing‖ and 
missed out protection of productive asset and its role in resilience. Therefore, 
PSNP amount of benefits, duration of benefits and targeting households should be 
reconsidered and reviewed and should go in line with other nutrition and asset and 
resilient building programmes.  
 Households living in highland areas are more vulnerable to food security, child 
malnutrition and less resilient to shocks. Therefore, interventions on livelihood 
need to be made in these areas including resettlement of vulnerable groups 
voluntarily into resource abundant areas of the region or other parts of the 
country. Moreover, building resilient interventions should be based on livelihood 
zones characteristics and attention should be given to women.  
 Most households are living in a traditional dirty hut with non separated animal 
house, kitchen, bed and living room, which is the most important cause for 
diseases that affect food and nutritional status of households. Improving rural 
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housing has been missed out from government interventions. Therefore, 
affordable, environment friendly and technically easily adoptable rural house 
intervention should be introduced, advocated and encouraged for rural 
households in line with other food and nutrition programme interventions.  
 Cultivated land is under heavy population pressure, soil fertility is eroded, and 
drought is the common phenomenon in the district. As a result, the current 
livelihood could not ensure household food security and the wellbeing of 
households. Therefore, interventions should be shifted from development or 
emergency assistance into livelihood interventions. Promotion of income 
generating activities for rural households especially those who are not entitled 
to land is needed. 
 Institutional coordination unit should be put in place for different interventions 
of food and nutrition security, and social protection. Nutrition programmes are 
coordinated by health office; PSNP and other agriculture extension 
programmes by office of agriculture; water and sanitation by water and 
sanitation desk office and social protection like health insurance under office 
of labour. Therefore, there should be adequate institutional mechanism to 
coordinate these food and nutrition and health interventions at a district level.  
 Basic services and rural infrastructure should be scaled up in order to increase 
both household and community resilience capacity in the wake of shocks. 
 Agricultural technologies especially input packages are not likely to be the 
most appropriate intervention in areas such as highland area where population 
pressure and soil infertility threaten the long-term viability of agricultural 
livelihoods. Therefore, these agricultural input/technology interventions should be 
focused on in lowland areas where there are relatively better land holdings and 
fertile soil based on willingness and full participation of farmers.  
 Develop and promote rural micro and small-scale enterprises relating to 
households skill and market opportunities. But it is impossible to build 
enterprises without access to sufficient and voluntary credit. So, efforts should 
be made to improve credit accessibility based on the real situation of the 
society. Hence, microfinance activities should go hand in hand with 
entrepreneurship and enable the poor to borrow for production purposes, save 
and build their assets and transform their livelihood into better income 
generating activities. 
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7.3. The Need for Future Research  
 
 In this study, the rural-urban linkage, migration and urbanization have not 
been addressed. In the study area there is high interaction with urban areas, 
fast urbanization and a number of rural urban migrations for daily labourer or 
permanently to live in towns. Therefore, rural-urban linkages, migration, 
urbanization and its role in employment and food security could be an 
important area for future study. 
 We have explored quantitatively household food security, child nutrition and 
resilience of households by employing different indicators and methods. 
Nevertheless, the study is conducted from data collected from one-time survey 
which doesn‘t show the dynamic nature of food security situation of 
households. This study suggests the importance of longitudinal studies for 
studying chronic food security in the area. These studies will help to reveal 
whether food insecure households or malnourished children are improving 
their status, coping or stuck at the same level of food insecurity or are in fact 
getting more food insecure over the long term. More precisely, a longitudinal 
(panel data) study is badly needed to critically look at household vulnerability 
to food security and examine the effect of resilience on household‘s 
vulnerability to food security.  
 Governance situation is not explored in this study. Future research is essential 
for exploring the governance issue, participation of households in each stage 
of programme or project development.  Moreover, studies on impact 
assessment of existing policies, programmes and interventions undertaken by 
government in relation to food security, nutrition and health as well as other 
rural developments are important. 
 The present study has extensively explored the issues of rural food security at 
household level empirically. But more research is needed to explore the issues 
of rural food security from social, political, economic and other perspectives 
both quantitatively and qualitatively. Particularly studies on climate change 
and adaptations and its impact on household food security and resilience are 
important. 
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Appendixes 
Appendix 1 
Questionnaire 
Aligarh Muslim University  
Department of Economics  
This questionnaire is prepared by Mohammed Teshome Goshu. The purpose of the 
questionnaire is to gather information about determinants of rural household food security 
and child nutrition in Gubalafto District. The information provided in the interview will 
remain strictly confidential and will be used only for the academic purpose in the partial 
fulfilment of Ph.D. Degree in Economics at Aligarh Muslim University, India.  
 
A. General information 
Name of interviewee………………. 
Date of interview……………….. 
Respondent name …………….Address, kebele…….  
Code number……………………. 
1. Household Characteristics and Demography   
1.1. Household demography 
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1.2. Religion of household head     1.Muslim    2.Orthodox Christian   3.Catholic    4.Protestant 5. 
Other (Specify)………….. 
1.3. Marital status     1.Never married.   2. Married    3.widowed. 4. Divorced  
1.4. Ethnic group   1.Amhara    2.Tigrie    3.Agaw    4.Oromo   5.Other (specify)………. 
 
2. Assets of households  
2. A. Agricultural assets  
2.1. How many of the following Agricultural Implements do you own 
     Hoe__,      Panga   __,                    Rake__,          Shovel__,  
     Slasher__, Wheelbarrow__,    Ox-Plough__ 
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2.2. Household Land size and ownership  
Ownership of land for 
cropping  
Amount 
in 
ha/local 
unit 
Duration of 
ownership  
Reasons for 
sharecropping/renting  
Were the 
land fully 
covered by 
crop in last 
season 
 
Owned      
 Cultivated by your 
own  
     
 Sharecropped OUT      
 Rented OUT      
Sharecropped IN      
Rented IN      
Amount of grazing land       
 
2.3. Livestock   asset  
Types of livestock  Currently owned 
(number)  
Sales amount in the last 
twelve months if there is 
any sales  
Stolen or dead   
Quantity  Price  Quantity  Value  
Oxen      
Cows      
Bulls      
Heifer      
Calves      
Sheep      
Goats      
Horses      
Donkeys      
Mules      
 
2.4. Non agricultural Assets 
Asset Yes No Amou
nt 
 Unit 
Price  
          Source 
Purchase Inheritance Donation Borrowing Others 
TV.          
Radio          
Improved 
Stove/ 
mitad  
         
butagasz          
Horse cart          
Telephone
/mobile  
         
Bicycle          
House          
Shop           
Others 
specify  
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2.5. Financial assets  
2.5a.Do you have saving account in bank or microfinance    1. Yes (go to Q.2.5b)       2. no  
2.5b. if your answer for Q2.5.a is yes how much is the amount of saving………………. 
2.5c. Do you have Rotating credit groups (Equb)           1. yes(go to Q.2.5d)        2. no  
2.5d.If your answer for Q.2.5c is yes how much is the amount of equb..........  
                                                                                       Duration of equb...........      
                                                                                       Number of participants............. 
2.5e.Other forms of savings if any (specify).....................   amount of saving......................... 
2.5f. If you need to borrow money from credit financial institutions would they lend you?    
         1. Yes        2. No(go to Q2.5g)        3.  I don’t know  
2.5g.If your answers for Q.2.5f is no, what is the reason? …………………………………… 
3. Food and non food Consumption expenditure  
 
3.1. Food Consumption expenditure per month      
No. Items   Own 
production 
in kg/local 
unit   
Through 
Purchase 
in 
kg/local 
unit   
Food aid  Through 
transfer 
Amount in 
kg/lit 
        Food items    
1 Teff (kg)     
2 wheat(kg)     
3 Maize(kg)     
4 Barely(kg)     
5 Rice(kg)     
6 Potato(kg)     
7 Onion (kg)     
8 Tomato(kg)     
9 Beans and peas(kg)     
10 Lentil(kg)     
11 Vegetables(kg)     
12 Dry pepper(kg)     
13 Edible oil(liter)     
14 Milk(liter)     
15 Butter(kg)     
16 Meat(kg)     
17 Sugar (kg)     
18 coffee(kg)     
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3.2. Non Food Expenditure  
Non-food items Amount in birr 
1 Clothes and foot wear (birr)(per year)  
2 Education (birr)(per month)  
3 health(birr)(per year)  
4 electricity(birr)(per month)  
5 water(birr) (per month)  
6 Fuel(wood, gas, charcoal) (birr) (per month)  
7 Domestic services(servants, guard) (per month)  
8 Ceremony(birr)(per Year)  
9 Credit payment per year    
10 Social obligations e.g idir per month  
11 Seeds/planting material per year  
12 Farming materials/equipment per year  
13 Wages for workers who helped with farming (per year)  
14 food for the poultry or farm animals per month  
15 Farm land that was rented from someone else per month  
16 Land tax per year   
17 Any other costs specify   
 
3.3. Household Food Insecurity Accessible Scale (HFIAS)  
Please answer whether this happened never, rarely (once or twice), sometimes (3 to 10 times) or 
often (more than 10 times) in the past 30 day 
Q Household Food Insecurity Accessible 
Scale(HFIAS)  
 
Never  Rarely 
(one 
or 
twice) 
Sometimes 
(three to 
ten times) 
Often 
(more 
than 10 
times  
1 Did you worry that your household would not 
have enough food due to a lack of resources?  
    
2 Were you or any household member not able to 
eat the kinds of foods you preferred because of a 
lack of resources?  
    
3 Did you or any household member have to eat a 
limited variety of foods due to a lack of 
resources?  
    
4 Did you or any household member have to eat 
some foods that you really did not want to eat 
because of a lack of resources to obtain other 
types of food?  
    
5 Did you or any household member eat a 
SMALLER MEAL than you felt you needed 
because there was not enough food?  
    
6 Did you or any household member eat FEWER 
MEALS in a day because there was not enough 
food?  
    
7 Was there ever no food at all in your household 
because there were not resources to get more?  
    
8 Did you or any household member go to sleep at 
night hungry because there was not enough food?  
    
9 Did you or any household member go a whole 
day without eating because there was not enough 
food?  
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3.4. Food Security Score  (FCS) 
Please answer how often have you eaten any food made from the following food groups in the past 7 
days 
SQ.      Groups  of foods 
 “In the past 7 days, how often have 
you eaten any food made 
from……………… 
1  2 3 4 5 6 7 
1 injera, teff, millet, sorghum, maize, 
rice, wheat, bread, 
potatoes, 
       
2 pulses (beans, lentils, peas)        
3 vegetables        
4 fruits        
5 eggs        
6 Meat, chicken, liver, kidney        
7 milk, cheese, yogurt        
8 sugar or honey        
9 oil, fat, or butter        
 
3.5. Coping Strategies  
“If there have been times in the past 30 days when you did not have enough food or enough money to 
buy food, has your household had to . . .”  
Q  Options Responses 
Never (0)  Hardly at all 
( 1 time/week) 
Once in a 
while 
(1-2 
times/wee
k) 
Pretty often  
(3-6 
times/week
) 
Always 
(every 
day) 
1 Rely on less preferred or 
less expensive food? 
     
2 Borrow food, or rely on 
help from a relative? 
     
3 Purchase food on credit?      
4 Gather wild foods, gather 
“famine foods,” hunt, or 
harvest immature crops? 
     
5 Consume seed stock that 
will be needed for next 
season? 
     
6 Send household members 
to eat elsewhere? 
     
7 Send household members 
to beg? 
     
8 Limit portion size at 
mealtimes? 
     
9 Restrict consumption by 
adults in order for small 
children to eat? 
     
10 Reduce number of meals 
eaten in a day? 
     
11 Skip entire days without 
eating? 
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4. Agricultural Production  
4.1. Have you used any of the following agricultural technologies during the last 12 months 
Types of 
agriculture 
inputs used 
Responses If yes   How did you get these inputs /service 
On own  
cash  
Credit from 
relatives/frie
nds  
Credit from 
Microfinance/ 
Government/
NGOs  
Donati
on 
Yes  No  Quantity  Price  
per unit   
    
organic 
fertilizers  
        
inorganic 
fertilizers 
        
Veterinary 
services used 
in the last six 
month  
        
pesticides          
Artificial 
insemination 
        
Improved 
seeds  
        
new 
agricultural 
practices used 
       
 
4.2a. Did you get a regular assistance from agriculture extension workers?  
                 1. yes  (go to Q.4.2b                  2. No  
4.2b. If your answer is yes for Q 4.2a,  how did you rate their importance?   
     1. Not Good       2. Good         3. Very good     4. Excellent    5. I do not know  
     4.2c.  Did you Participation regularly in agricultural extension training           
                          1. yes (go to Q.4.2b)                  2. No  
4.2d. If your answer is yes for Q 4.2c, how did you rate the importance of training?      
      1. Not Good       2. Good         3. Very good     4. Excellent    5. I do not know  
     4.3. In which season you have harvested in the past 12 months 
               1. No harvesting ...     why did you not harvest?................................... 
               2. Belg only                 why did you not harvest in mekher ?................... 
               3. Mekhe only              why did you not harvest in belg?.............. 
               4. Both meker and belg 
     4.4. What kind of farming do you practice? 
1. Crop farming 
2.  Mixed farming 
3.  Agro forestry 
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     4.5. What kind of agriculture are you practicing? 
1. Rain fed agriculture   
2. Irrigated agriculture  
3. Both rainfed and irrigated agriculture 
4. Other______? 
4.6a. Production Yield at Belg Season   
     
4.6b.Production Amount at Meher Season    
Cereal 
crop 
Acreage 
(tmadi) 
Yield 
(quintal) 
How much of ----
were sold from this 
season production 
 
How much of ----
were consumed from 
this season 
production 
How much of -
---were given 
to pay labour 
or land sharing 
renting from 
this season 
production 
Cereal crop 
Maize      
Teff      
Sorghum      
Pea      
Bean      
Cereal 
crop 
Acreage 
(tmadi) 
Yield 
(quintal) 
How much of ----
were sold from 
this season 
production 
 
How much of ----
were consumed 
from this season 
production 
How much of 
----were 
given to pay 
labour or 
land sharing 
renting from 
this season 
production 
Cereal crop 
Maize      
Teff      
Sorghum      
Pea      
Bean      
barley      
wheat      
Others( 
specify) 
     
Cash crops 
Sugar cane      
Onion      
Banana      
Chat      
Vegetables      
Potato      
Garlic      
Others 
specify  
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barley      
wheat      
Others( 
specify) 
     
Cash crops 
Sugar cane      
Onion      
Banana      
Chat      
Vegetables      
Potato      
Garlic      
Others 
specify  
     
 
4.7a. What is the amount of your agricultural product in relation to your domestic 
requirement? 
1.  Every year excess of the requirement(skip Q.4.7a, 4.7b, 4.7c) 
2. Sufficient for the whole year but no excess beyond the requirement 
3. Covers only 9 -11 months of requirement 
4. Covers 6-9 months of requirement 
             5. Covers only 3-6 months of requirement 
4.7b. If your answer for Q 4.7a is 3, 4 or 5 n which of the last 12 months did you experience a 
lack of food or money such that one or more members of your household had to got food 
shortage/ hungry? 
 Sep  Oct  Nov  Dec  Jan  Feb  March  april May  jun july aug 
Yes             
No              
 
4.8. Number of meals per day during normal times............... 
4.9. Number of meals per day during in times of food shortage.................... 
5. Residence Characteristics 
5.1. House ownership? 
       1. Owned (go to5.2)                         2.Rented from private  
       3. Government house                        4. Other (specify)…. 
5.2. If owned, it was                                                                                                                                       
           1. Purchased   2. Donated   3. Own built   4. Inherited    5. Others (specify)….…… 
5.3. House-building materials 
     1. Hut(tekul)          2. Corrugated Iron shit         3. Other specify……… 
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5.4. Number of rooms:………………… 
5.5. Kitchen availability        1. With kitchen                           3. Using open space 
                                               2. Using living room                    
5.6.Type of cooking fuel:     1. Gas                         3. Charcoal 
                                              2. Electricity              4. Wood and leaves    
                                              5. Animal dung         6. Agriculture Crop Residue 
                                               7. Others (specify)………. 
5.7. Livestock house               1 . with living room        2. Separate house  3. Open space                                      
5.8.. Type of lighting: 
         1. Gas      2. Electricity       3. Kerosene      4. Wood     5. Others (specify)………. 
6. Household Loan  
   6.1. Any household loan?      1. Yes        2. No (skip Q . 6.2., 6.3,  6.4., and 6.5) 
   6.2. If yes, amount of current loan  …………. 
    6.3. Source of loan? 1. NGOs                                         4.Cooperative                                                                               
2.Moneylender                                5.Relatives  and friends  
                                          3. micro finance  institutions          6.Other (specify)…..   
    6.4. Causes of loan  
1. agricultural input       2. Starting business    3. Ceremony   4. for food items   5. Education 
6. to send household members abroad     7. Medical    8. other (specify)……… 
6.5. Did you get any problem to repay the loan    1. yes      2.No( skip Q.6.6) 
6.6. If your answer is yes for Q 6.5 is yes what is the reason?..................................... 
 
…………………………………………………………………………………………………………  
 
7. Health, Sanitation and Water  
7.1. Have any of your household members frequently surfed from diseases in the last one year month? 
       1. Yes       2. No ( skip from Q 7.2, to 7.7,   
7.2. If yes for Q 7.1 the Degree of illness               
1. Not critical    2. Critical     3. Moderate     4. Very critical 
7.3. Modes of treatment      1.no treatment (go to q 7.6)                         5.  Non -government hospital 
                                            2. Self treatment                                              6.  Traditional healer       
                                            3. Government health institution (skipQ.7.5)   7.other (specify)………….. 
                                           4. Private clinic 
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   7.4. Was the treatment free or priced? 
            1. Free (skip Q.7.5)          2.  Priced  
7.5. If priced How much money (roughly) did you spend for health check-up and drugs , over 
the last 12 months...... 
 7.6. Why not using government hospitals 
     1. Far to travel                                               4.  High fees and charges 
     2. less attention by doctors                            5.  Others (specify)………….. 
     3. No medicine provided 
7.7. Why?  
1. Drug prices high ( OR Drugs are expensive)  
2. No transport to health facility  
3. High cost of transport  
4. Non functional health center in the village  
5. Other:……………………………………….  
7.8. Source of drinking water     1. Pipe     2. Spring well     3. Borehole  4. river  5. Pond 6.  Others 
(specify)……  
7.9. Who regularly collects the water? 
1. Adult females 
2. Adult males 
3. Female children 
4. Male Children 
7.10. Do you treat this water before drinking?  
1. Boil and cool before drinking 
2. Bleach and chlorine water 
3. Filter through cloth 
4. Use filter ( sand / composite. Etc) 
5. Allow the water to settle before drinking 
6. Others (specify) :…………………… 
7.11. Type of toilet: 
         1. Pit          .2. Shared pit       3. None      6. Others (specify)………..    
   
8. Access to basic services from household’s home to (nearest)… (Specify in minutes/km)  
 Paved 
Roads    
Primary 
School 
Health 
Station 
Drinking 
Water  
Public 
Water/Bono 
Banks/Financial 
Institutions 
Police 
Station 
Marketing 
Place 
Distance 
in km  
       
Time in 
minutes  
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9. Household Source Of Income  
9.1. Sources of income from agriculture for the last twelve months 
 Sources of Agricultural Income Earning per 
month  in birr 
Earning per year in 
birr  
1 From sales of own produced crops   
2 From sales of own produced vegetables and 
fruits  
  
3 From livestock products(milk, eggs, 
chickens) 
  
4 From sales of coffee    
5 From sale of honey butter    
 
9.2. Source of Off farm income  
8.2.a. Do you have none-farm source of income?    1. YES       2. NO (skip Q 8.2b) 
8.2b.  If your answer is yes in the above question, please indicate your source in the following 
table by putting X mark. Multiple options is possible  
Non farm incomes Mark x  Gain in birr/month  
Remittance   
Petty trading   
renting Out house   
daily labourer** goto Q 9.3   
Selling of local alcohol 
drinks(Tella), bread, kollo 
  
Selling wood, grass, straw 
& charcoal 
  
Grain trading   
Spinning yarn   
Basket work   
Pottery making   
Other handicrafts    
 
9.3. **If there is any wage employment, how many household members get employed for 
wage……………….. 
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10. Household shocks and stress and impact  
Please tell us the impact of the following shocks that you had experienced the the last 
12 months 
 
 Types o shocks, 
stresses 
Degree of impact Value loss 
no 
impact 
slight 
impact 
moderat
e impact 
strong 
impac
t 
worst 
ever 
experien
ced 
Crop/ 
vegetat
ion  
livestock Other 
assets  
1 Drought         
2 agricultural 
pests/diseases 
        
3 livestock 
pests/diseases 
        
4 Flooding         
5 Hail         
6 Frost         
7 Loss of 
possessions, left 
        
8 food price 
inflation 
      
9 agricultural 
input price 
inflation 
      
1
0 
agricultural 
output price 
inflation 
      
1
1 
human illness       
1
2 
Death of 
breadwinner  
      
 
11. Are you or any member of household participated in safety net user in the last 12 months?  
               Yes              NO skip Q no. 11.1 and 11.2  
11.1. If yes how many persons are benefited from the safety net............... 
11.2.  in which programme  you have been partitioned/benefited                 
Safety net 
programmes  
Number of 
households 
participated  
Months of 
benefitted 
Received benefit 
per month  
In cash  In kind  
Food for 
work  
    
Direct 
support  
    
 
11.3. Have you received any food aid other than safety net programmes in the last 12 
months? 
                            yes                  no 
11.4. if yes How much you or your household member received in the last 12 months   
                          In cash.............................          in kind....................... 
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12. Participation in Household Extension Programme  
Programmes   Yes  
No  Graduated  Not graduated  
Maternal and child health 
training  
   
Hygiene and hand washing     
Family planning     
Nutrition programme     
Bed net distribution     
HIV/AIDS awareness and 
treatment programme  
   
 
13. Social Participation and Capital  
 Does  you  or any members of your 
household participate in the following 
groups 
No                    Yes 
somewhat 
active  
very 
active  
A leader of the 
group 
1.  Farmer’s group       
2.  Agricultural/other labor-sharing group     
3.  Religious group/church     
4.  Marketing cooperative     
5.  Credit or savings group     
6.  Women’s group     
7.  Funeral cost-sharing group     
8.  Water users group     
9.  Youth association     
 
14. For Children below 5 Years Old 
 Name  Age  Weight  Height  Oedema  Arc 
Circumference   
       
       
       
       
 
 
 
Thank You! 
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Appendix 2 
Ethiopian Food Conversion Factor 
 
Food items  Calorie per 100 gram or mili litre 
Teff  335 
Wheat 340 
Sorghum  360 
Maize 344 
Barely 370 
Rice 335 
Potato 75 
Onion  38 
Tomato 22 
Beans and peas 310 
Lentil 325 
Vegetables 75 
Dry pepper 73 
Edible oil(litre) 900 
Milk(litre) 79 
Butter  700 
Meat 626 
Sugar 375 
Coffee 119 
Source: FAO and Ethiopian Health and Nutrition Research Institute, 1995-1997 
 
Appendix 3 
Classification Table for Predictive Power of Models 
 
Logistic model for food security 
 
-------- True -------- 
Classified |    D            ~D  |      Total 
-----------+--------------------------+----------- 
+     |       106            25  |        131 
-     |        18            81  |         99 
-----------+--------------------------+----------- 
Total   |     124           106  |        230 
 
Classified + if predicted Pr(D) >= .5 
True D defined as kcldummy != 0 
-------------------------------------------------- 
Sensitivity                     Pr( +| D)   85.48% 
Specificity                     Pr( -|~D)   76.42% 
Positive predictive value       Pr( D| +)   80.92% 
Negative predictive value       Pr(~D| -)   81.82% 
-------------------------------------------------- 
False + rate for true ~D        Pr( +|~D)   23.58% 
False - rate for true D         Pr( -| D)   14.52% 
False + rate for classified +   Pr(~D| +)   19.08% 
False - rate for classified -   Pr( D| -)   18.18% 
-------------------------------------------------- 
Correctly classified                        81.30% 
Logistic model for HAZ 
 
-------- True -------- 
Classified |    D            ~D  |      Total 
-----------+--------------------------+----------- 
+     |        88            20  |        108 
-     |        17           105  |        122 
-----------+--------------------------+----------- 
Total   |     105           125  |        230 
 
Classified + if predicted Pr(D) >= .5 
True D defined as haz != 0 
-------------------------------------------------- 
Sensitivity                     Pr( +| D)   83.81% 
Specificity                     Pr( -|~D)   84.00% 
Positive predictive value       Pr( D| +)   81.48% 
Negative predictive value       Pr(~D| -)   86.07% 
-------------------------------------------------- 
False + rate for true ~D        Pr( +|~D)   16.00% 
False - rate for true D         Pr( -| D)   16.19% 
False + rate for classified +   Pr(~D| +)   18.52% 
False - rate for classified -   Pr( D| -)   13.93% 
-------------------------------------------------- 
Correctly classified                        83.91% 
 
Logistic model for WHZ 
 
-------- True -------- 
Classified |    D            ~D  |      Total 
-----------+--------------------------+----------- 
+     |       192            13  |        205 
-     |         6            19  |         25 
-----------+--------------------------+----------- 
Total   |     198            32  |        230 
 
Classified + if predicted Pr(D) >= .5 
True D defined as whz != 0 
-------------------------------------------------- 
Sensitivity                     Pr( +| D)   96.97% 
Specificity                     Pr( -|~D)   59.38% 
Positive predictive value       Pr( D| +)   93.66% 
Negative predictive value       Pr(~D| -)   76.00% 
-------------------------------------------------- 
False + rate for true ~D        Pr( +|~D)   40.63% 
False - rate for true D         Pr( -| D)    3.03% 
False + rate for classified +   Pr(~D| +)    6.34% 
False - rate for classified -   Pr( D| -)   24.00% 
-------------------------------------------------- 
Correctly classified                        91.74% 
 
Logistic model for WAZ 
 
-------- True -------- 
Classified |    D            ~D  |      Total 
-----------+--------------------------+----------- 
+     |       141            11  |        152 
-     |        10            68  |         78 
-----------+--------------------------+----------- 
Total   |     151            79  |        230 
 
Classified + if predicted Pr(D) >= .5 
True D defined as waz != 0 
-------------------------------------------------- 
Sensitivity                     Pr( +| D)   93.38% 
Specificity                     Pr( -|~D)   86.08% 
Positive predictive value       Pr( D| +)   92.76% 
Negative predictive value       Pr(~D| -)   87.18% 
-------------------------------------------------- 
False + rate for true ~D        Pr( +|~D)   13.92% 
False - rate for true D         Pr( -| D)    6.62% 
False + rate for classified +   Pr(~D| +)    7.24% 
False - rate for classified -   Pr( D| -)   12.82% 
-------------------------------------------------- 
Correctly classified                        90.87% 
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Appendix 4 
ROC Analysis Result 
 
ROC for food security model                                      ROC for HAZ model  
 
 
ROC for WHZ model                                               ROC for WAZ model 
 
 
 
Appendix 5 
H-L  Goodness-of-Fit Test 
 
Logistic model for food security, goodness-of-
fit test 
       number of observations =       230 
 number of covariate patterns =       230 
            Pearson chi2(212) =       168.46 
                  Prob > chi2 =       0.9877 
 
Logistic model for WHZ, goodness-of-fit test 
 
       number of observations =       230 
 number of covariate patterns =       230 
            Pearson chi2(215) =       96.53 
                  Prob > chi2 =       1.0000 
Logistic model for HAZ, goodness-of-fit test 
 
       number of observations =       230 
 number of covariate patterns =       230 
            Pearson chi2(215) =       184.38 
                  Prob > chi2 =       0.9358 
 
Logistic model for WAZ, goodness-of-fit test 
 
       number of observations =       230 
 number of covariate patterns =       230 
            Pearson chi2(215) =       151.50 
                  Prob > chi2 =       0.9997 
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Appendix 6 
Model Specification (Link Test) 
 
 
Model specification (link test) test for food security   
 
Logistic regression                               Number of obs   =        230 
                                                  LR chi2(2)      =     150.45 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -83.494654                       Pseudo R2       =     0.4739 
 
------------------------------------------------------------------------------ 
    kcldummy |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        _hat |   1.002842   .1336537     7.50   0.000     .7408855    1.264798 
      _hatsq |  -.0114755   .0545323    -0.21   0.833    -.1183569    .0954059 
       _cons |   .0243909   .2263399     0.11   0.914    -.4192272     .468009 
------------------------------------------------------------------------------ 
 
Model specification (link test) test for HAZ  
 
Logistic regression                               Number of obs   =        230 
                                                  LR chi2(2)      =     152.82 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -82.145669                       Pseudo R2       =     0.4819 
 
------------------------------------------------------------------------------ 
         HAZ |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        _hat |   1.016176   .1376274     7.38   0.000     .7464314    1.285921 
      _hatsq |   .0249865   .0554932     0.45   0.653    -.0837781    .1337511 
       _cons |  -.0582492    .236344    -0.25   0.805     -.521475    .4049766 
------------------------------------------------------------------------------ 
 
Model specification (link test) test for WHZ  
 
Logistic regression                               Number of obs   =        230 
                                                  LR chi2(2)      =      97.27 
                                                  Prob > chi2     =     0.0000 
Log likelihood =  -44.14373                       Pseudo R2       =     0.5242 
 
------------------------------------------------------------------------------ 
         WHZ |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        _hat |   .8927459   .1719423     5.19   0.000     .5557451    1.229747 
      _hatsq |   .0833163   .0549746     1.52   0.130     -.024432    .1910646 
       _cons |  -.1560698   .3212415    -0.49   0.627    -.7856915    .4735519 
------------------------------------------------------------------------------ 
 
Model specification (link test) test for WAZ  
 
Logistic regression                               Number of obs   =        230 
                                                  LR chi2(2)      =     198.65 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -48.635231                       Pseudo R2       =     0.6713 
 
------------------------------------------------------------------------------ 
         WAZ |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        _hat |   .9897279   .1606029     6.16   0.000     .6749519    1.304504 
      _hatsq |   .0193458   .0509775     0.38   0.704    -.0805683    .1192599 
       _cons |  -.0477248   .2866109    -0.17   0.868    -.6094717    .5140222 
------------------------------------------------------------------------------ 
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Appendix 7 
Multicollinearity Test 
 
VIF for food security model predictors  
 
    Variable |       VIF       1/VIF   
-------------+---------------------- 
Household size   |     3.38    0.295583 
Livestock        |     2.25    0.445431 
Agri.technology  |     2.07    0.482640 
Age square       |     1.73    0.579269 
Dependency ratio |     1.70    0.587600 
Farm size        |     1.64    0.609306 
Access to toilet |     1.38    0.726684 
Crop div. index  |     1.30    0.770508 
Education        |     1.30    0.772103 
Access to water  |     1.27    0.785643 
Distance to marke|     1.26    0.793264  
PSNP             |     1.25    0.797873 
credit taken     |     1.24    0.80633 
sex              |     1.24    0.806724 
food ratio       |     1.20    0.831262 
shock impact     |     1.15    0.868971 
off farm         |     1.12    0.895574 
-------------+---------------------- 
    Mean VIF |      1.56 
 
VIF for child nutrition predictors  
 
    Variable |       VIF       1/VIF   
-------------+----------------------   
Durable asset    |      1.54    0.647580 
Expenditure      |      1.48    0.675538 
PSNP             |      1.45    0.688021 
Edu. of mother   |      1.45    0.689308 
Livestock        |      1.38    0.722232 
Access to water  |      1.37    0.731694 
food sec. status |      1.36    0.734653 
Access to toilet |      1.32    0.757350 
land holding     |      1.22    0.819971 
Shock impact     |      1.20    0.832789 
Marital status   |      1.17    0.853227 
Child Dep. ratio |      1.12    0.894400 
Mother and child |      1.06    0.940412 
Age in  months   |      1.06    0.941263 
-------------+---------------------- 
    Mean VIF |      1.30 
 
 
 
 
Appendix 8 
 
Goodness -of- Fit Estimation for SEM  
 
---------------------------------------------------------------------------- 
Fit statistic        |      Value   Description 
---------------------+------------------------------------------------------ 
Likelihood ratio     | 
         chi2_ms(29) |     56.778   model vs. saturated 
            p > chi2 |      0.002 
         chi2_bs(55) |    878.889   baseline vs. saturated 
            p > chi2 |      0.000 
---------------------+------------------------------------------------------ 
Population error     | 
               RMSEA |      0.065   Root mean squared error of approximation 
 90% CI, lower bound |      0.039 
         upper bound |      0.089 
              pclose |      0.158   Probability RMSEA <= 0.05 
---------------------+------------------------------------------------------ 
Information criteria | 
                 AIC |   6834.591   Akaike's information criterion 
                 BIC |   6999.619   Bayesian information criterion 
---------------------+------------------------------------------------------ 
Baseline comparison  | 
                 CFI |      0.966   Comparative fit index 
                 TLI |      0.936   Tucker-Lewis index 
---------------------+------------------------------------------------------ 
Size of residuals    | 
                SRMR |      0.039   Standardized root mean squared residual 
                  CD |      0.912   Coefficient of determination 
 
 
 
240 
 
 
Appendix 9 
Univariate Normality Test 
 
    Shapiro-Francia W' test for normal data 
 
    Variable |    Obs       W'          V'        z       Prob>z 
-------------+-------------------------------------------------- 
        IFA |    230    0.99982      0.033    -7.103    1.00000 
         AA |    230    0.99980      0.037    -6.857    1.00000 
        NAA |    230    0.99897      0.189    -3.473    0.99974 
         CA |    230    0.99980      0.037    -6.859    1.00000 
         HS |    230    0.99983      0.032    -7.191    1.00000 
          S |    230    0.99980      0.037    -6.868    1.00000 
        SPC |    230    0.99980      0.037    -6.891    1.00000 
         EC |    230    0.99899      0.185    -3.517    0.99978 
        HTL |    230    0.99964      0.067    -5.655    1.00000 
        ABS |    230    0.99980      0.037    -6.855    1.00000 
        SSN |    230    0.99885      0.211    -3.250    0.99942 
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Introduction  
 
After the end of civil war in Ethiopia in 1991, to reduce poverty and improve the food 
and nutrition security situation, the Ethiopian government formulated agriculture-led 
economic growth policy and supportive strategies and programs such as Food 
Security Strategy (FSS) (designed in 1996) and National Nutrition Strategy (NNS) 
(developed in 2008).  Productive safety Net Program (PSNP) was set up in 2005 as 
sub program of food security strategy, which is multi-funded and one of the largest 
safety net programs in Africa next to South Africa. The programs target more than 6 
million beneficiaries in more than 300 districts including the study area Gubalafto.  
Even though Ethiopia has shown some promising progress in reducing poverty, 
hunger, food insecurity and malnutrition in the past decade, the prevalence of poverty, 
hunger and malnutrition are still high. The share of undernourished population 
dropped drastically from 74.8% in 1990-92 to 32 % in 2010-12. Similarly, Dietary 
energy supply (kcal per capita per day) increased from 1,508 in 1990 to 2,192 in 
2014; however, it is below the average of developing countries (2,850), African 
countries (2,581) and SSA (2,360). Also, the prevalence of chronically malnourished 
or stunted children dropped from 58% in 2000 to 44% in 2011, which is above the 
average of SSA. 
 
Despite the remarkable achievement in reduction of poverty, food insecurity and child 
malnutrition in Ethiopia for the last decades, these progress have been uneven across 
regional states. Particularly, the progress in Amhara region where the study area is 
located is discouraging. For the last ten years (2000 to 2011), in Amhara state the 
number of rural people below rural food poverty line increased by 12% and the 
percentage of rural people living below food poverty line reached 42.5% of the 
population in 2011, while the national rural average dropped by 6.4% and stood at 
34.7%. Among regional states, the highest prevalence of rural food energy deficiency 
is found in Amhara (49%) followed by Dire Dawa (42%) and Tigray (42%) based on 
2,550 kcal per adult equivalent. The trend and the level of energy consumption in 
Amhara regional state have been either stagnant or declining. It had shown a 
downturn in 2005 and had slightly increased only by 50 kcal from the year 2000 and 
reached at 2,195 kcal in 2011, which is the lowest among regional states and lower 
than the national average. Similarly, the prevalence of child under five malnutrition is 
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higher and considered as  “severe” public  health problem as per WHO classification 
having 52% stunted, 10% wasted and 33% underweight in Amhara state, while the 
national average is 44%,10% and 29 % respectively in 2011.  
Gubalafto district is one of drought prone area found in “Ethiopian famine Belt” of 
North Wollo zone in Amhara regional state. Since the 1950s, every 10 years Ethiopia 
has been hit by major famine and food crisis and many of these famines and food 
crisis experiences put their hoofmarks in North Wollo area where the study area is 
situated. The district is drought prone and does not produce enough food even in the 
normal situation. The land is under heavy population pressure. The average cultivated 
land for poor farmers is 0.25 hectare and most of the better-off farmers possess not 
more than two hectares of land. The sufferers of chronic food security and child 
nutrition in the district are enormous and deep-rooted as elsewhere in Amhara 
Regional State that needs to be studied in-depth and search appropriate solutions for 
the problem. 
 
There are some studies conducted to address food security issues and child 
malnutrition separately in Amhara Regional State and North Wollo Zone where 
Gubalafto district is located. Studies on Gubalafto district regarding food security and 
child nutrition are few and a combined study of food security and child security is 
scanty. In this context, this study aimed at analyzing household food security status 
with child nutrition believing in that child nutrition is the ultimate indicator of 
society’s undernutrition and health in developing countries like Ethiopia. More 
importantly, this study measures and identifies determinants of household resilience 
to food security at a district level, which is rarely studied in Ethiopia at all levels.  
  
Objectives  
 To measure the prevalence of food insecurity and child malnutrition. 
 To determine the socio-economic and demographic characteristics of the 
district.  
 To explore the livelihood assets of rural households in the study area.  
 To explore the determinants of rural household food security.  
 To identify factors that affect the nutritional status of rural children aged 6 to 
59 months.  
 To estimate the determinants of household resilience to food security and 
 To forward possible food security intervention in the study and similar area.  
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Hypotheses    
 Rural household food security in the study area depends on socio-economic 
and environmental factors such as land and livestock ownership, access to 
basic services and technology, availability of institutional support, social and 
human capital, engagement in non-farm activities and tree plantation. It also 
depends on demographic characteristics such as gender, age of household 
head, household size and dependency ratio.  
 The nutritional status of children aged 6 to 59 months in rural areas of 
Gubalafto district is expected to be related to socio-economic and 
environmental factors such as household economic status, parents’ educational 
status, sources of water, household hygiene and sanitation, and individual 
characteristics such as age of the children.  
 The resilience to food insecurity of household at a given point in time is 
dependent primarily on the options available to that household to make a 
living such as its income generating activities, access to assets, basic services, 
social safety nets, household structure, adaptive capacity and response 
mechanisms. Moreover, sensitivity to shocks and stability on options available 
to that household to make living are also expected to play an important role in 
household resilience to food security.  
 
Methodology   
 
The study applied four indicators to determine rural household food security status in 
the study area. These indicators are Direct Calorie Intake (DCI), Household Food 
Access Scale Indicator (HFASI), Food Consumption Score (FCS) and coping Strategy 
Index (CSI). Moreover, the study employed the three commonly used anthropometric 
indices of height-for-age z-score (HAZ), weight-for-height z-score (WHZ) and 
weight-for-age z-score (WAZ) to measure the prevalence of  child stunting, wasting 
and underweight respectively.  
The study used both primary and secondary data. To collect primary data, the study 
employed a two-stage stratified sampling techniques to select pairs of 230 household 
heads and children from four kebeles(villages)of Gubalafto district, namely Gubaraja, 
Teklhaymanot, Alawuha and Ahun Tegegne.  
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Both descriptive and multivariate analysis has been used in the study. Mean, standard 
deviation, percentage, graphs are used to describe the socio-economic and 
demographic characteristics of households and children. In bivariate analysis, 
correlation and chi-square and t-test are used to examine the association between 
socio-economic and demographic variables, and household food security and child 
nutritional status. To examine determinants of household food security and child 
nutrition in Gubalafto district, the study employed econometric analysis i.e. logit 
regression model. Different socio-economic and demographic variable has been 
included as independent variables. To analyse household resilience to food security, 
the study adapted FAO’s Resilience Index Measurement and Analysis (RIMA) 
analytical framework model. In doing so, two stages of analysis have been used.  In 
the first strategy, the latent dimensions or components of resilience index have been 
estimated through different factor analysis techniques such as principal component 
analysis (PCA) and optimal scaling. In the second stage, Structural Equation Model 
(SEM) has been used to identify determinants of rural households’ resilience to food 
insecurity. 
 
Major Findings  
Determinants of Rural Household Food Security  
Based on Direct Calorie Intake (DCI), using the threshold of 2,100 kilocalories per 
day per adult equivalent, 46.1% of households are food insecure (17.8% mildly and 
28.3% severely food insecure). The study obtained the head count, food gap, and 
severity index of 0.46, 0.18 and 0.43 respectively. The average kilocalorie 
consumption per adult per day is found to be 2,717 kcal which is below the average of 
the national and Amhara Regional State.  
Using Household Food Access Scale Indicator (HFASI), the study found that 30% of 
households are mildly food insecure, 16.09 % moderately food insecure and 5.65 % 
extremely food insecure. In sum, 51.74% of households are food insecure. The 
average HFASI score is found to be 6.1.  
Based on Food Consumption Score (FCS) indicator, almost half of the household 
have acceptable diets. Around 33 % of households are on borderline and 16% have 
poor diets. The mean FCS is found to be 31.7. About 39% of households consume 
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three or fewer food groups in seven days and staple foods are the most frequently 
consumed food groups and the main sources of calorie consumption in the study area.  
About 36.9% and 30.43% of households are identified as moderately/severely and 
mildly food insecure respectively based on Coping Strategy Index (CSI). That means 
67.5% of households are food insecure based on CSI and the mean CSI score is found 
to be 14.8. 
From the logistic regression analysis, education level of household head, number of 
livestock, agricultural technology, access to protected water and benefit received from 
PSNP is positively and significantly correlated with the probability of being food 
secure, while household size, dependency ratio, access to credit, distance to the 
market, crop diversification index (as tends to monoculture) have negative and 
significant relationship with the probability of being food secure. The parameter 
estimates of age, off-farm income, shock impact, availability of toilet, food ratio, farm 
size, sex of household head are not statistically significant.   
Determinants of Child Nutrition  
Based on a cut-off point of -2 z-score, 54.3%, 13.9% and 34.3% of children aged 6 to 
59 months are stunted, wasted and underweight. Based on the WHO classification, the 
level of chronic malnutrition (stunting) and underweight can be considered as 
“critical” and the level of acute malnutrition (wasting) as “serious” public health 
problem. Moreover, the prevalence of child malnutrition found in these indicators are 
higher than the average of Amhara Regional State and rural areas at the national level.  
In the identification of factors that are associated with child malnutrition, the study 
found mixed result in both bivariate and multivariate analysis across the three 
indicators of child nutritional status as factors associated with long-term and short-
term indicators are different and multidimensional. In the bivariate analysis, the long-
term indicator of child nutrition (stunting i.e. HAZ) is significantly associated with the 
age of the child, livelihood zone, household food security status, access to toilet and 
water. In the  multivariate analysis (logistic regression), the probability of being well 
nourished as measured by HAZ is positively and significantly correlated with 
household food security status, education of mother, participation in safety net 
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program, maternal and child health training, access to water and  toilet, while age of 
the child is negatively and significantly correlated with.  
The short-term indicator of child malnutrition (wasting i.e. WHZ), as indicated by 
bivariate analysis, is meaningfully associated with the age of the child, livelihood 
zone, educational status of mother, access to water and toilet, types of house, animal 
house arrangement, dependency ratio, participation in safety net program and training 
of maternal and child health, nutrition and hygiene. The logistic regression indicated 
that access to water and toilet, land size, education of mother, livestock ownership, 
participation in safety net program, maternal and child health training are positively 
correlated with the probability of being well nourished, while shock impact is 
negatively and significantly correlated with the probability of being well nourished as 
measured by WHZ. 
The status of child malnutrition as measured by WAZ (underweight) is significantly 
associated with livelihood zones, education of mother, access to water and toilet, 
types of house, animal house arrangement, dependency ratio, amount of food and non 
food expenditure, household food security status, participation in safety net program, 
training in maternal and child health, hygiene and nutrition as indicated in bivariate 
analysis. The logistic regression estimation shows that livestock ownership, durable 
assets, access to water and sanitation, maternal and child health training participation 
are positively and significantly correlated with the probability of being well 
nourished, while shock impact negatively affects the probability of being well 
nourished  in terms of WAZ.  
In general, as indicated from bivariate analysis, age of the child, livelihood zone, 
mother’s educational status, access to water and toilet, housing type, animal house 
arrangement, dependency ratio, level of food and non food expenditure, household 
food security status, participation in safety net programmes and training in maternal 
and child health, and hygiene are found to be significantly associated with two or 
more indicators of child nutrition simultaneously. In the multivariate analysis of 
logistic regression, variables that are significantly and positively affect two and more 
nutritional indicators simultaneously are access to water and toilet, education of 
mother, participation in safety net programme and training in maternal and child 
health, livestock ownership, while shock impact affects negatively and significantly 
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the probability of being well-nourished across indicators simultaneously. Dependency 
ratio, marital status doesn’t have significant relationship in any of the three indicators in 
the logistic regression.  
Determinants of Household Resilience to Food Security  
The study of household resilience to food security found that resilience and its 
components make significant difference between gender and livelihood zones.  Male -
headed household and households living in North Wollo East Plateau (NWE) 
livelihood zone are more resilient. Household structure (having more dependent and 
female household members), safety nets and social capital and networks are the 
components of resilience that female-headed households perform better to cope with 
shocks, while male headed households perform better in resilience components of 
access to income and food, assets of household, economic connectivity, household 
technological level and access to basic services. NWE livelihood zone residents 
perform well in all component of resilient except access to income and safety nets. 
Among resilience components, access to basic service, economic connectivity and 
household technological level are essential determinants of resilience in NWE. In 
North Wollo Highland Belg (NHB) livelihood zone, household resilience is highly 
dependent on safety nets and to some extent income and food access capacity.  
The structural equation model estimation indicates that income and food access, 
household assets, household technological level, access to basic services, adaptive 
capacity, economic connectivity, and social network and capital are found to be 
positively and significantly correlated with resilience at 1% level of significance, 
while household structure is found to be negatively and significantly correlated with 
resilience at the same level of significance. However, safety nets and sensitivity to 
shocks are found to be statistically insignificant but have positive and negative 
correlation with resilience respectively as expected. Among resilience components, 
household’s non agricultural assets, access to basic services and economic 
connectivity have the largest positive effect on resilience followed by household 
technological level and agricultural assets.  Households’ adaptive capacity and food 
and income access capacity have a mediocre positive effect. In general, In general, 
household food security resilience is highly dependent on assets of household (both 
agriculture and non agriculture), access to basic service, economic connectivity (in 
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other words it is the financial assets of households) and household technological level 
than any other component. Having more number of dependent and female members in 
the household negatively affect the resilience capacity of households to cope with 
shocks. Sensitivity to shock has insignificant negative impact on resilience. This may 
be due to the fact that the data collection year is relatively stable and no big shock is 
reported in the district. Safety net component plays insignificant role in households’ 
resilience to food security due to deep-rooted and chronic food insecurity problem in 
the district.  
Policy Implication  
 Most factors that affect child nutrition are related to hygiene and sanitation. 
The government has been implementing a wide range of water, sanitation and 
nutrition intervention programmes for achieving food and nutrition security at 
the household and individual levels, but a lot is left to be done. Participation of 
households in government intervention programs is not the only solution. 
Therefore, scaling up nutrition intervention in coverage and in its quality is 
needed. For this purpose, there should be strengthening of the capacity of 
health extension workers, institutions and other volunteer workers to 
effectively implement and meet the objectives of these interventions. 
Moreover, affordable, environment-friendly and technically easily adoptable 
rural house intervention should be introduced, advocated and encouraged in 
rural households in line with other food and nutrition program interventions.  
 Interventions should be shifted from development or emergency assistance 
into livelihood interventions. Promotion of income generating activities for 
rural households especially those who are not entitled to land is needed. 
Moreover, interventions should be participatory, based on livelihood zones 
characteristics and attention should be given to women. 
 The study found that participation in safety net program has statistically 
significant impact on household food security and child nutrition status though 
the marginal effect is small. Unfortunately, its effect on household resilience is 
statistically insignificant. This implies the deep-rooted food insecurity 
problem of households; hence, safety net program could only help in meeting 
one of its objectives of “consumption smoothing” and missed out protection of 
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productive asset and its role in resilience. Therefore, the safety net program 
amount of benefits, duration of benefits and targeting households should be 
reconsidered and reviewed and should go in line with other nutrition and asset 
and resilient building programs.  
 Basic services and rural infrastructure should be scaled up in order to increase 
both household and community resilience in the wake of shocks. 
 Agricultural technologies especially input packages are not likely to be the 
most appropriate intervention in areas such as highland area where population 
pressure and soil infertility threaten the long-term viability of agricultural 
livelihoods. Therefore, these agricultural input/technology interventions should be 
focused on in lowland areas where there are relatively better land holding and 
fertile soil based on willingness and full participation of farmers.  
 Institutional coordination unit should be put in place for different interventions 
of food, nutrition and social protection.  
Need for Future Study  
 This study suggests the importance of longitudinal studies for studying chronic 
food security in the area. These studies will help to reveal the progress of 
household food security and child nutritional status. In other words, a 
longitudinal (panel data) study is badly needed to critically look at household 
vulnerability to food security and examine the effect of resilience on 
household’s vulnerability to food security. 
 The present study has extensively explored the issues of rural food security at 
household level empirically. But more research is needed for exploring the 
issues of rural food security from social, political, economic and other 
perspectives both quantitatively and qualitatively. Particularly, studies on 
climate change and adoptions and its impact on household food security and 
resilience are very important.  
